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© An electronic apparatus system comprises a 
portable computer (1) and an expansion unit (40) 
containing a FDD (44) for expanding the function of 
the computer (1). The computer (1) has an inlet (10) 
into which a memory card (11) having a terminal (18) 
is accessibly inserted, and a first connector (15) is 
provided in the inlet (10), and the terminal (18) of the 
memory card (11) is detachably connected to the 
first connector (15). The expansion unit (40) has a 
second connector (76) connected to the FDD (44). 
The second connector (76) is accessibly inserted 
into the inlet (10) and connected to the first connec- 
tor (15) at the time of the insertion, so that the 
computer (1) and the expansion (40) unit are elec- 
trically connected to each other. 
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The present invention relates to an electronic 
apparatus system comprising a small-sized elec- 
tronic apparatus unit such as a portable book-type 
personal computer or wordprocessor and an ex- 
pansion unit having an expansion device for ex- 
panding the function of the electronic apparatus 
unit 

There has been widely used a portable book- 
type or laptop personal computer since such a 
personal computer can be easily carried and freely 
used at a location where a commercial power 
source cannot be obtained. 

In this type of the computer, there has been 
conventionally well-known a computer wherein an 
inlet for inserting a memory card is formed in a 
base unit having a keyboard and a display unit, 
and a connector to which the end portion of the 
memory card is electrically connected is formed at 
the final end of the inlet. In this type of the com- 
puter, since the entire shape of the base unit is 
compactly designed so as to miniaturize and light- 
en the whole body of the computer, there are 
provided only minimum functions working as an 
electronic apparatus. Due to this, in a case where a 
function other than the above maximum functions 
is needed, an expansion device having an addi- 
tional function such as a hard disc driving device or 
a modem for communication is connected to the 
computer by a cable. 

Therefore, in this type of the computer, an 
expansion connector is provided in the back sur- 
face of the base unit. If a cable connector is 
inserted into the expansion connector, the electrical 
connection between the computer and the expan- 
sion device can be made. 

However, in this conventional computer, the 
connector for connecting the memory card and the 
expansion connector for connecting the expansion 
device must be provided in the base unit whose 
size is largely limited. Due to this, a space for 
providing two types of connectors in the base unit 
must be ensured, and this prevents the miniaturiza- 
tion of the base unit or causes a problem in the 
arrangement of the parts in the base unit 

In consideration of the present invention has 
been made, and an object of the invention is to 
provide an electronic apparatus system wherein an 
expansion unit for expanding the function can be 
connected to an electronic apparatus unit by use of 
a connector for connecting a card-like electronic 
part and a base unit can be miniaturized and 
lightened, and the arrangement of parts can be 
realized with no difficulty. 

Other object of the present invention is to pro- 
vide an electronic device system wherein a con- 
nection working of an expansion unit can be easily 
carried out without using a special cable for an 
external wiring and no large space is needed in 



connecting the expansion unit. 

In order to achieve the above one object, the 
electronic apparatus system of the present inven- 
tion comprises an electronic apparatus unit having 

5 a card insertion section into which a card-like elec- 
tronic part having a terminal is accessibly inserted, 
and a first connector, provided in the card insertion 
section, and detachably connected to the terminal, 
an expansion unit containing an expansion device 

w for expanding the function of the electronic appara- 
tus unit, and a second connector provided in the 
expansion unit, the second connector is accessibly 
inserted into the card insertion section and con- 
nected to the first connector at the time of the 

75 insertion of the second connector into the insertion 
section, so that the electronic apparatus unit and 
the expansion unit are electrically connected to 
each other. 

According to the structure, in order to connect 

20 the electronic apparatus unit to the expansion unit, 
the terminal of the card-like electronic part is de- 
tached from the first connector, and the card-like 
electronic part is taken out of the card insertion 
section. Under this state, the second connector is 

25 contained in the empty card insertion section, and 
the second connector is connected to the first 
connector. By this connection, the electronic ap- 
paratus unit and the expansion unit are electrically 
connected to each other. Therefore, since the first 

30 connector for connecting of the card-like electronic 
part can be used as a connector for connection of 
the expansion unit, there is no need of a special 
connector, which is conventionally necessary for 
the expansion unit In other words, the number of 

35 the connectors to be incorporated in the electronic 
apparatus unit can be reduced by one, so that the 
mounting space in the electronic apparatus unit 
can be reduced. 

Moreover, in order to achieve the other object, 

40 the electronic apparatus system comprises a card- 
like electronic part having a terminal, an electronic 
apparatus unit having a bottom surface and a side 
surface continuous to the bottom surface, the side 
surface has an inlet into which the card-like elec- 

45 tronic part is detachably inserted as the terminal is 
guided as a head, and the bottom surface has an 
opening corresponding to the insertion position of 
the card-like electronic part, and a first connector 
to which the terminal of the card-like electronic part 

so is detachably connected is arranged in the open- 
ing, an expansion unit containing an expansion 
device for expanding the function of the electronic 
apparatus unit, and the expansion unit having an 
overlaying surface on which the bottom surface of 

55 the electronic apparatus unit is overlaid, and a 
connector holder projected onto the overlaying sur- 
face, and entering the opening when the electronic 
apparatus unit is overlaid on the overlaying surface, 
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and the connector holder is provided to be mov- 
able to a direction connection and separating 
to/from the first connector in the opening, a second 
connector provided in the connector holder, and 
electrically connected to the expansion device, and 5 
a connector connection mechanism provided in the 
expansion unit, moving the connector holder to a 
direction approaching to the first connector, and 
electrically connecting the second connector to the 
first connector. w 

According to the structure of the present inven- 
tion, in order to connect the electronic apparatus 
unit to the expansion unit, the terminal of the card- 
like electronic part is detached from the first con- 
nector, and the card-like electronic part is taken out 75 
to the outside of the electronic apparatus unit from 
the inlet. Under this state, if the electronic appara- 
tus unit is overlaid on the overlaying surface of the 
expansion unit, the connector holder is inserted 
into the electronic apparatus unit through the open- 20 
ing portion, and the second connector of the con- 
nector holder is opposite to the first connector. 
Then, the second connector slides the connector 
holder in a direction approaching to the first con- 
nector through the connector operation mechanism. 25 
Thereby, the first connector and the second con- 
nector are connected to each other, and the elec- 
tronic apparatus unit and the expansion unit are 
electrically connected. 

Since both connectors are directly connected, 30 
no special cable for an external wiring is required, 
and the connection working of the expansion unit 
can be easily carried out. 

Moreover, since the expansion unit and the 
electronic apparatus unit are formed to be overlaid 35 
on each other, it is possible to increase the number 
of the expansion units, and a space necessary for 
expanding the function of the electronic apparatus 
unit may be small. 

This invention can be more fully understood 40 
from the following detailed description when taken 
in conjunction with the accompanying drawings, in 
which: 

Figs. 1 to 20 show a first embodiment of the 
present invention; 45 
Fig. 1 is a perspective view showing a state in 
which a personal computer is overlaid on an 
expansion unit according to the present inven- 
tion; 

Fig. 2 is a perspective view of the expansion 50 
unit; 

Fig. 3 is an exploded perspective view showing 
a state in which a connector unit is detached 
from a case of the expansion unit; 
Fig. 4 is a perspective view showing a state 55 
which is just before a personal computer is 
overlaid on an overlaying surface of the expan- 
sion unit; 



Fig. 5 is a perspective view showing a state in 
which a memory card is taken out of the per- 
sonal computer; 

Fig. 6 is a cross sectional view showing a state, 
which is just before the personal computer is 
overlaid on the overlaying surface of the expan- 
sion unit; 

Fig. 7 is a cross sectional view showing a state 
in which the personal computer is overlaid on 
the overlaying surface of the expansion unit, and 
a connector holder is inserted into an opening; 
Fig. 8 is a cross sectional view showing a state 
in which the personal computer is overlaid on 
the overlaying surface of the expansion unit, and 
a first connector and a second connector are 
connected to each other; 

Fig. 9 is a perspective view showing the connec- 
tor holder, a connector operation mechanism for 
operating the connector holder, and a hook op- 
eration mechanism of a movable hook; 
Fig. 10 is a plane view showing the connector 
operation mechanism, the hook operation 
mechanism, and a holding mechanism contain- 
ed in a connector unit; 

Fig. 11 is a plane view, partially a cross section, 
showing a state in which the connector holder is 
locked at a first position; 

Fig. 12 is a plane view showing a state in which 
the connector holder is locked at a second posi- 
tion; 

Fig. 13 is a cross sectional view showing the 
structure in which the connector holder is at- 
tached to a base plate; 

Fig. 14 is a bottom view showing a pushing 
mechanism contained in the base unit, seeing 
from the bottom surface side of the base unit; 
Fig. 15 is a cross sectional view showing a state 
in which the pushing mechanism is operated in 
a direction where the memory card or the con- 
nector holder is pushed out; 
Fig. 16 is a cross sectional view showing the 
pushing mechanism when the terminal of the 
memory card or the second connector of the 
connector holder is connected to the first con- 
nector; 

Fig. 17 is a cross sectional view showing a state 
in which the memory card is connected to the 
first connector; 

Fig. 18 is a cross sectional view showing a state 
in which the memory card is detached from the 
first connector; 

Fig. 19 is a cross sectional view taken along a 
line A-A of Fig. 15; 

Fig. 20 is a cross sectional view taken along a 
line B-B of Fig. 15; 

Figs. 21 to 46 show a second embodiment of 
the present invention; . 
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Fig. 21 is a perspective view showing a state 
just before a personal computer is overlaid on 
an expansion unit; 

Fig. 22 is a perspective view showing a state in 
which the personal computer is overlaid on the 5 
expansion unit; 

Fig. 23 is a perspective view showing a state in 
which the personal computer is overlaid on the 
expansion unit; 

Fig. 24 is a perspective view showing state io 
which is just before the memory card is incor- 
porated into the personal computer by use of a 
tray; 

Fig. 25 is a perspective view of the personal 
computer in a state a display unit rises; 15 
Fig. 26 is a perspective view showing the tray 
holding the memory card and the structure of 
the pushing mechanism for pushing out the tray 
from the personal computer; 

Fig. 27 is a perspective view showing the mem- 20 
ory card and the tray holding the memory card; 
Fig. 28 is a cross section view showing a state 
which is just before the tray holding the memory 
card is inserted into the personal computer; 
Fig. 29 is a cross sectional view showing a state 25 
in which the tray holding the memory card is 
inserted into the tray inlet of the personal com- 
puter; 

Fig. 30 is a cross sectional view showing a state 
in which the memory card supported by the tray 30 
is connected to a first connector of the personal 
computer; 

Fig. 31 is a cross sectional view showing the 
positional relationship between the tray and the 
pushing mechanism when the memory card 35 
supported by the tray is connected to the first 
connector of the personal computer; 
Fig. 32 is a cross sectional view showing a state 
in which the tray is pushed out from the per- 
sonal computer by the pushing mechanism; 40 
Fig. 33 is a cross sectional view showing the 
positional relationship between the terminal of 
the memory card and the first connector when 
the tray is pressed out by the pushing mecha- 
nism; 45 
Fig. 34 is a cross sectional view taken along a 
line C-C of Fig. 26; 

Fig. 35 is a perspective view showing the push- 
ing mechanism; 

Fig r 36 is a plane view showing the pushing 50 
mechanism; 

Fig. 37 is a perspective view showing a state in 
which a personal computer is overlaid on an 
expansion unit; 

Fig. 38 is an enlarged perspective view showing 55 
a slider of the expansion unit, a terminal holder 
of the expansion unit, and the inlet of the tray of 
the personal computer; 



Fig. 39 is an exploded perspective view showing 
a state in which the slider of the expansion unit 
is detached from the main body of the expan- 
sion unit; 

Fig. 40 is ah exploded perspective view showing 
a state in which the terminal holder holding the 
second connector; 

Fig. 41 is a cross sectional view showing a state 
in which the personal computer is overlaid on 
the mounting surface of the expansion unit; 
Fig. 42 is a cross sectional view showing a state 
in which the second connector of the expansion 
unit and the first connector of the personal com- 
puter are connected to each other; 
Fig. 43 is a cross sectional view taken along a 
line D-D of Fig. 41; 

Fig. 44 is a cross sectional view taken along a 
line E-E of Fig. 41; 

Fig. 45 is a perspective view showing a state 
which is just before the personal computer is 
overlaid on the overlaying surface of the expan- 
sion unit; and 

Fig. 46 is a cross sectional view taken along a 
line F-F of Fig. 23. 

A first embodiment of the present invention will 
be explained with reference to Figs. 1 to 20. 

Fig. 5 shows a book-type portable personal 
computer 1 of A4 size. The computer 1 comprises 
a base unit 2 formed of synthetic resin. The base 
unit 2 comprises a bottom case 3 and a top cover 
4 covering the bottom case 3, and the entire body 
of the base unit 2 is thin-box-shaped. The bottom 
case 3 has a rectangular flat bottom surface 3a and 
a side surface 3b continuous to four circumferential 
edges of the bottom surface 3a, and its upper 
surface is opened, and shallow-dish-shaped. 

The top cover 4 covering the bottom case 3 
has a front portion 4a and a rear portion 4b. A 
keyboard 5 serving as an input device is attached 
to the front portion 4a of the top cover 4. A display 
unit 7 having a liquid crystal display 6 of flat panel 
type is rotatably supported by the rear portion 4b 
of the top cover 4. The display unit 7 is rotatable 
between the closed position where the keyboard 5 
is covered and the open position where the key- 
board 5 is operably opened as an operator is 
permitting viewing of the liquid crystal display 6. In 
a state that the display unit 7 is rotated at the 
closed position, as partially shown in Fig. 4, the 
entire body of the computer 1 is flat and box- 
shaped for the convenience of carrying the com- 
puter. 

As shown in Figs. 19 and 20, a printed circuit 
board 8 on which a large number of electronic 
parts are mounted is contained in the base unit 2. 

A slit-shaped inlet 10 is formed in the side 
surface 3b of the right side of the bottom case 3. 
The inlet 10 is used to insert a memory card 11 
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serving as a card-type electronic part into the base 
unit 2. The inlet 10 is opened between the bottom 
surface 3a of the bottom case 3 and the printed 
circuit board 8. 

As shown in Fig. 19, a pair of guide rails 12 
and 13, which is used for guiding the insertion 
direction of the memory card 11, is screwed to the 
lower surface of the printed circuit board 8. The 
guide rails 12 and 13 has a guide groove 14 into 
which both side portions of the memory card 11 
are slidably inserted. A first connector 15 to which 
the memory card 11 is detachably connected is 
attached between the final ends of the guide rails 
12 and 13. The first connector 15 is insertion- 
formed and has a number of pin terminals 16. 
These pin terminals 16 are electrically connected 
to the printed circuit board 8. 

As shown in Fig. 5, a terminal 18 is formed at 
the top end in the insertion direction of the memory 
card 11. The terminal 18 has a number of pin holes 
17 into which the pin terminal 16 of the first con- 
nector 15 is inserted. A concave portion 19 is 
formed in each side surface of the terminal 1 8. The 
concave portion 19 is fitted to a convex portion 20, 
which is positioned at the final end of the guide 
groove 14, when the memory card 11 is inserted 
into the final end along the guide rails 12 and 13. 
By fitting the concave portion 19 to the convex 
portion 20, the pin terminals 16 of the first connec- 
tor 15 and the pin holes 17 of the memory card 11 
are positioned. 

Therefore, the memory card 11 is inserted 
from the inlet 10 in a state that the terminal 18 is 
guided as a head, and guided to the guide rails 12 
and 13. Under this state, the memory card 11 is 
guided to the inside of the base unit 2. Then, if the 
pin holes 17 of the terminal 18 are fitted to the pin 
terminals 16 of the first connector 15, the memory 
card 11 and the computer 1 are electrically con- 
nected to each other. 

As shown in Figs. 14 to 16, in the base unit 2, 
there is contained a pushing mechanism 22 for 
pushing the inserted memory card 11 to the out- 
side. As shown in Figs. 19 and 20, the pushing 
mechanism 22 has a metallic base panel 23, which 
is stretched between the guide rails 12 and 13. As 
shown in Fig. 17, the base panel 23 is arranged on 
the upper surface of the memory card 1 1 , and one 
end reaches up to just before the first connector 
15. A long and thin slide hole 24, which extends in 
the insertion direction of the memory card 11, is 
formed in the central portion of the base panel 23. 
A metallic slider 25 is overlaid on the upper surface 
of the base panel 23. The slider 25 has a guide 
piece 26, which is slidably fitted to the slide hole 
24, and a pair of pressing-out pieces 27a and 27b 
extending along the guide rails 12 and 13. One end 
of the respective pressing-out pieces 27a and 27b 



is guided to the lower portion of the base panel 23 
through a through hole 28 formed in the base panel 
23. As shown in Figs. 17 and 18, a tongue portion 
29, which is bent downward, is formed in one end . 

5 of the respective pressing-out pieces 27a and 27b. 
The tongue portion 29 is positioned between the 
pin terminals 16 of the first connector 15 and the 
guide rails 12 and 13, and is hooked to the front 
surface of the terminal 18 of the memory card 1 1 . 

w A link plate 31, which is used to slide the slider 

25 along the insertion direction of the memory card 
11, is rotatably supported by the upper surface of 
the base panel 23. The link plate 31 extends in the 
direction crossing the slide direction of the slider 

75 25. The intermediate portion of the link plate 31 is 
supported by the base panel 23 via a shaft 31a. 
One end of the link plate 31 is overlaid on the 
upper surface of the guide piece 26 of the slider 
25, and a cutting piece 33 of the upper surface of 

20 the guide piece 26 is hooked to an engagement 
piece 32 of the link plate 31. Due to this, if the link 
plate 31 is rotated in a state that the shaft 31a is 
used as a fulcrum, the rotation of the link plate 31 
is converted to a linear movement, and the the 

25 linear movement is transmitted to the slider 25. 
The slider 25 is reciprocated along the insertion 
direction of the memory card 1 1 . 

The other end of the link plate 31 is movabiy 
connected to a push botton 34 through a pin 35. 

30 The push botton 34 is slidably supported by a 
housing 36 so as to be reciprocated along the 
sliding direction of the slider 25. As shown in Fig. 
20, the housing 36 is integrally formed in the guide 
rail 12. One end of the push botton 34 is passed 

35 through the side surface 3b of the bottom case 3 
and guided outside. The push botton 34 is ar- 
ranged on the side surface 3b of the bottom case 3 
to be parallel with the inlet 10 of the memory card 
11 . In the side surface 3b of the bottom case 3, a 

40 recess 30, to which an operator inserts his tip of 
his finger, is formed, and one end of the push 
botton 34 is positioned at the inside of the recess 
30. 

Due to this, if the memory card 1 1 is inserted 
45 into the base unit 2 through the inlet 10, both side 
portions of the front surface of the terminal 18 
comes in contact with the tongue portion 29 just 
before the terminal 18 reaches to the first connec- 
tor 15. Then, the slider 25 is slid in the insertion 
so direction of the memory card 11. As shown in an 
arrow of Fig. 16, by sliding the slider 25, the link 
plate 31 is rotated counterclockwise. Then, in a 
state in which the memory card 1 1 is connected to 
the first connector 15, the push botton 34 is main- 
55 tained to be projected into the recess 30. 

For taking out the memory card 11 inserted 
into the base unit 2, the projected push botton 34 
is pushed into the recess 30 by the operator's 
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finger. By pressing the push botton 34, as shown in 
Fig. 15, the link plate 31 is rotated clockwise, and 
the slider 25 is slid in a direction away from the 
first connector 15. Due to this, as shown in Fig. 18, 
the memory card 11 is slid to the inlet 10 through 
the tongue portion 29 of the slider 25, and the 
memory card 11 is pushed out of the inlet 10. 

In the base panel 23 of the pushing mecha- 
nism 22, a pair of pressing pieces 37a and 37b 
extending downward is integrally formed. The 
pressing pieces 37a and 37b slidably contact the 
upper surface of the memory card 11, and press 
the memory card 1 1 downward. Thereby, both 
sides of the memory card 11 are pushed to the 
lower surface of the guide groove 14, and rattle 
therebetween is absorbed. 

As shown in Fig. 6, a square opening 38 is 
formed in the bottom surface 3a of the base unit 2. 
The opening 38 corresponds to the insertion posi- 
tion of the memory card 11, and the guide rails 12 
and 13 are positioned at both sides of the opening 
38. As shown in Fig. 14, the guide rails 12 and 13 
are notched at the position facing to the opening 
38, and the guide groove 14 of the respective 
guide rails 12 and 13 is opened to the opening 38 
through a notch 39. The opening 38 is normally 
closed by a cover plate (not shown). 

For expanding the function of the personal 
computer 1, an expansion unit 40 as shown in Fig. 
2 is used. The expansion unit 40 has a square-box- 
shaped case 41 forming a main body thereof. The 
size of the case 41 is formed to be substantially 
the same as that of the base unit 2 of the computer 
1, and divided into an upper case 42 and a lower 
case 43. As shown in Fig. 6, in the case 41 , there 
are contained a floppy disc driving device 44 
(hereinafter called FDD) as a device for expanding 
the function of the computer 1 , and a printed circuit 
board 45 adjacent to FDD 44. The printed circuit 
board 45 is electrically connected to FDD 45, and a 
large number of electronic parts (not shown) are 
mounted on the printed circuit board 45. FDD 45 
has a floppy inlet 44a for accessing a floppy disc. 
The floppy inlet 44a is exposed to a front surface 
41 a of the case 41 . 

The upper surface of the case 41 forms a flat 
overlaying surface 46 on which the base unit 2 of 
the computer 1 is overlaid. An attaching recess 48 
is formed in one end separated from the FDD 44 of 
the overlaying surface 46. The attaching recess 48 
is continuous to the overlaying surface 46 of the 
case 41 , the side surface of the case 41 , the front 
surface, and the rear surface, which are continuous 
to the surface 46, and opened. In other words, as 
shown in Fig. 3, the attaching recess 48 comprises 
a bottom surface 49a, which is integral with the 
upper case 42, and a vertical side surface 49b 
continuous to the bottom surface 49a. The bottom 
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surface 49a is formed at the position, which is 
lower than the overlaying surface 46 by the height 
of the side surface 49b. A pair of engaging holes 
50a and 50b is formed in the angular portion, which 

5 is formed by the bottom surface 49a and the side 
surface 49b. Also, a screw hole 51 is formed in 
each of the four corners of the bottom surface 49a. 

In the upper case 42, a pair of contact termi- 
nals 52a and 52b is arranged. The contact termi- 

w nals 52a and 52b are electrically connected to the 
printed circuit board 45 via a lead line (not shown). 
The contact terminals 52a and 52b are exposed to 
the attaching recess 48 through a pair of terminal 
holes 53a and 53b formed in the side surface 49b. 

75 A pair of first hooks 55a and 55b are screwed 

to the upper case 42. The first hooks 55a and 55b 
are projected onto the overlaying surface 46 and 
arranged to be spaced to each other at the end 
portion opposite to the attaching recess 48. As 

20 shown in Fig. 4, in a case where the base unit 2 is 
overlaid on the overlaying surface 46, these books 
55a and 55b are fitted to a pair of positioning holes 
56a and 56b formed in the right side surface 3b of 
the base unit 2, thereby the overlaying position of 

25 the base unit 2 is specified. 

As shown in Figs. 2 and 3, a connector unit 60 
is detachably attached to the attaching recess 48 
of the expansion unit 40. As shown in Fig. 6, the 
connector unit 60 has a metallic rectangular base 

30 plate 61 and a synthetic resin-made cover 62 cov- 
ering the base plate 61. The connector unit 60 is a 
rectangular parallelepied having substantially the 
same shape and size as those of the attaching 
recess 48. In a state in which the connector unit 60 

35 is attached to the attaching recess 48, the upper 
surface, side surface, front surface, and rear sur- 
face of the cover 62 are continuous to the overlay- 
ing surface 46, side surface, front surface, and rear 
surface of the case 41 so as to be flush with each 

40 other. Then, the cover 62 partially forms the case 
41 , and the upper surface of the cover 62 forms a 
part of the overlaying surface 46. 

As shown in Figs. 3 and 10, a pair of engaging 
projections 63a and 63b are formed in one side 

45 peripheral portion of the base plate 61. If the con- 
nector unit 60 is attached to the attaching recess 
48, the engaging projections 63a and 63b are de- 
tachably inserted into the engaging holes 50a and 
50b, and the positioning of the connector unit 60 to 

so the attaching recess 48 is set. 

A synthetic resin-made connector holder 65 is 
slidably supported on the upper surface of the 
base plate 61. The supporting structure will be 
explained with reference to Figs. 9, 10, and 13. As 

55 shown in Fig. 13, a synthetic resin-made guide 
member 66 is screwed onto the upper surface of 
the base plate 61. The guide member 66 has a fiat 
board 67, which is overlaid on the upper surface of 

6 
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the base plate 61, and a pair of rise walls 68a and 
68b formed to be continuous to both side periph- 
eral portions of the board 67. The rise walls 68a 
and 68b are formed to be parallel with each other, 
and a pair of slide rails 69a and 69b are formed in 
the rise walls 68a and 68b. The slide rails 69a and 
69b are formed to be parallel with each other and 
the rising height of slide rails 69a and 69b is set to 
be lower than those of the rise walls 68a and 68b. 
Then, the connector holder 65 is slidably mounted 
on these slide rails 69a and 69b. 

As shown in Fig. 13, the connector holder 65 
has a box portion 70. A pair of leg portions 70a and 
70b to be slidably mounted on the slide rails 69a 
and 69b is integrally formed in both side portions 
of the lower end of the box portion 70. Slide 
grooves 71a and 71b extending in parallel to the 
slide rails 69a and 69b are formed in the face 
opposite to the rise walls 68a and 68b of the leg 
portions 70a and 70b, respectively. Stopping 
pieces 72a and 72b formed in the upper ends of 
the rise walls 68a and 68b. The stopping pieces 
72a and 72b are slidably fitted in these slide 
grooves 71a and 71 b. 

A push plate 73 extending in the direction of 
the slide grooves 71a and 71b is formed in one 
end of the box portion 70. The push plate 73 is 
continuous to the leg portions 70a and 70b, and 
slidably mounted on the slide rails 69a and 69b. As 
shown in Fig. 2, the upper portion of the box 
portion 70 is passed through a square connector 
through hole 74, which is formed in the upper 
surface of the cover 62, and projected to the out- 
side of the . connector unit 60. As shown in Fig. 9, 
an elongation 75 extending in the direction op- 
posite to the push plate 73 is formed in the upper 
portion of the box portion 70. The elongation 75 is 
formed so as to be slidably fitted to the guide 
groove 14 of the guide rails 12 and 13. A second 
connector 76 to be detachably connected to the 
first connector 15 is incorporated into the top end 
of the elongation 75. The second connector 76 has 
a large number of pin holes 77 into which the pin 
terminals 16 of the first connector is inserted. 

The size of the upper portion of the box portion 
70 including the elongation 75 is formed to be 
inserted into the opening 38 of the base unit 2. As 
shown in Fig. 7, if the base unit 2 is overlaid on the 
expansion unit 40, the upper portion of the box 
portion 70 is provided between the guide groove 
14 through the notch 39 of the guide rails 12 and 
13, and the second connector 76 is opposed to the 
first connector 15. 

Due to this, if the base unit 2 is overlaid on the 
overlaying surface 46 of the expansion unit 40, the 
connector holder 65 is linearly slid over the portion 
between the first position, which is inserted into the 
opening 38, and the second position where the 
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second connector 76 is connected to the first con- 
nector 15. 

As shown in Figs. 9 and 13, concave portions 
79a and 79b are formed in both side surfaces of 

5 the elongation 75 of the connector holder 65. If the 
connector holder 65 is slid to the first connector 15, 
the concave portions 79a and 79b are fitted to the 
convex portion 20 of the final end of the guide 
groove 14. Thereby, the pin terminals 16 of the first 

10 connector 15 and a pin holes 77 of the second 
connector 76 are positioned. 

As shown in Figs. 6 and 9, the portion ranging 
from the elongation 75 of the connector holder 65 
and the upper surface of the box portion 70 to the 

75 end surface of the push plate 73 is covered with a 
metallic shield plate 78. The shield plate 78 comes 
in contact with the pressing pieces 37a and 37b of 
the pushing mechanism 22 (not shown). 

Also, as shown in Fig. 9, a rectangular cover 

20 plate 81 is screwed to the continuous portion of the 
box portion 70 of the connector holder 65 and the 
push plate 73. The cover plate 81 has a through 
hole 80 to which the box portion 70 is inserted. The 
cover plate 81, as shown in Fig. 13, covers the 

25 space between the connector through hole 74 and 
the box portion 70, and is slidably overlaid on the 
inner surface of the cover 62. 

As shown in Figs. 2 and 6, an elongation 
through hole 82 for exposing the push plate 73 is 

30 formed in the side surface of the cover 62. If the 
connector holder 65 is slid to the first position, the 
push plate 73 is projected to the outside of the 
connector unit 60 from the through hole 82. If a 
projection end 73a of the push plate 73 is pushed 

35 by the tip of the finger, the connector holder 65 is 
slid to the second position from the first position, 
so that the first connector 15 and the second 
connector 76 are electrically connected to each 
other. When the the connector holder 65 is slid to 

40 the the second position, as shown in Figs. 1 and 8, 
the end surface of the projection end 73a of the 
push plate 73 is inserted into the through hole 82, 
and substantially flush with the side surface of the 
cover 62. The push plate 73 forms the connecting 

45 structure of the connector for sliding the connector 
holder 65. 

In the above structure, the first connector 15 to 
which the memory card 11 is originally connected 
is used as a connector for connecting the expan- 

50 sion unit 40. Due to this, there is provided detect- 
ing means for detecting that the connector holder 
65 is inserted into the opening 38. According to the 
result of the detection, the circuit structure on the 
printed circuit board 8 is changed. 

55 As shown in Fig. 3, a pair of terminal windows 

83a and 83b are formed in the side surface of the 
cover 62. The terminal windows 83a and 83b are 
facing to the side surface 49a of the attaching 

7 
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recess 48.. Terminal meta! fittings 84a. and 84b are 
provided in the terminal windows 83a and 83b, 
respectively. The terminal metal fittings 84a and 
84b are electrically connected to the second con- 
nector 76, and exposed to the outside of the the 
connector unit 60 through the terminal windows 
83a and 83b. When the connector unit 60 is at- 
tached to the attaching recess 48, the terminal 
metal fittings 84a and 84b come in contact with 
contact terminals 52a and 52b of the attaching 
recess 48, so that the second connector 76 and the 
printed circuit board 45 are electrically connected 
to each other. 

The connector unit 60 is fixed to the attaching 
recess 48 with a screw (not shown) screwed to the 
screw hole 51 . 

Moreover, as shown in Fig. 2, in the side 
surface of the cover 62, a concave 85 is formed to 
be adjacent to the through hole 82. When the base 
unit 2 is overlaid on the overlaying surface 46, the 
concave 85 is continuous to the recess 30 of the 
base unit 2. Thereby, in pushing the push button 
34 of the pushing mechanism 22 is pushed by the 
tip of the finger, there can be reserved a space, 
which is large enough to easily insert the tip of the 
finger around the push button 34. 

As shown in Figs. 9 to 13, a pair of long and 
thin slide plates 90a and 90b are provided in the 
base plate 61 of the connector unit 60. The slide 
plates 90a and 90b are spaced to both end por- 
tions, which are along the longitudinal direction of 
the base plate 61. Then, the slide plates 90a and 
90b are slidably supported in the sliding direction 
of the connector holder 65 to the base plate 61 . 

The supporting structure of the slide plates 90a 
and 90b will be explained. There are provided a 
pair of slide guides 91a and 91b, which are made 
of synthetic resin, between the base plate 61 and 
the slide plates 90a and 90b. The slide guides 91a 
and 91b are formed like a long and thin plate, and 
cylindrical guide projections 92a and 92b are pro- 
jected to both end portions which are spaced along 
the longitudinal direction. As shown in Fig. 9, the 
slide plates 90a and 90b have long guide holes 93a 
and 93b extending in the longitudinal direction of 
the slide plates 90a and 90b. Guide projections 92a 
and 92b are slidably fitted to the guide holes 93a 
and 93b. Due to this, the slide plates 90a and 90b 
can be slid in the range of the length of the guide 
holes 93a and 93b. 

As shown in Figs. 9 and 10, a washer 94 is 
attached to each of the upper surfaces of the guide 
projections 92a and 92b with a screw 95. The 
screw 95 screws slide guides 91a and 91b to the 
base plate 61. The washer 94 is overlaid on the 
opening peripheral portions of the guide holes 93a 
and 93b from the upper side. 



As shown in Figs. 6 and 9, the slide plates 90a 
and 90b have second hooks 97a and 97b. The 
hooks 97a and 97b are integrally formed with the 
slide plates 90a and 90b by bending one end of 

5 the slide plates 90a and 90b upward at an angle of 
90 degrees. As shown in Fig. 2, the second hooks 
97a and 97b are passed through guiding holes 98a 
and 98b, which are formed in the cover 62, and 
guided to the outside of the the connector unit 60. 

w The upper ends of the second hooks 97a and 97b 
are projected to the upper surface of the cover 62, 
that is, the overlaying surface 46, and positioned to 
be opposite to the first hooks 55a and 55b. Then, 
when the base unit 2 is overlaid on the overlaying 

75 surface 46, the second hooks 97a and 97b are 
opposite to a pair of fitting holes 99a and 99b 
formed in the right side surface of the bottom case 
3. 

As shown in Figs. 9 and 10, a spring seat 100 
20 and a long hole 102 are respectively formed in the 
slide plates 90a and 90b. A support 101, which is 
formed in the base plate 61, is passed through the 
long hole 102. An extension coil spring 103 is 
stretched between the spring seat 100 and the 
25 support 101. The extension coil spring 103 urges 
the slide plates 90a and 90b to move in the direc- 
tion where the second hooks 97a and 97b are 
projected from the left side surface of the cover 62. 
Due to this, in a state that the base unit 2 is 
30 overlaid on the overlaying surface 46, the second 
hooks 97a and 97b are separated from the the 
base unit 2. 

As shown in Fig. 10, the connector unit 60 has 
a hook operation mechanism 105 for fitting the 

35 second hooks 97a and 97b to the fitting holes 99a 
and 99b of the base unit 2. The hook operation 
mechanism 105 has a long and thin link 106, which 
is laid across the slide plates 90a and 90b. The link 
106 extends in the direction, which is perpendicular 

40 to the slide plates 90a and 90b, and is placed on 
the base plate 61 to be . linearly slidable to this 
direction. The link 106 passes the board 67 of the 
connector holder 65, and a guide wall 107 for 
guiding the sliding direction of the link 106 is 

45 formed on the upper surface of the board 67. A 
synthetic resin-made guide member 108, which is 
adjacent to the board 67 and receives the link 106, 
is screwed to the upper surface of the base plate 
61. The guide member 108 has a guide rail 109 for 

50 guiding the sliding direction of the link 106. In the 
guide member 108 and the board 67, there are 
formed a plurality of claws 114, which are slidably 
hooked on the upper edge portion of the link 106 
and prevents the link 106 from being slid upward. 

55 As shown in Figs. 9 and 10, translation cams 

110a and 110b for sliding the slide plates 90a and 
90b are provided in one end of the link 106 and the 
other end thereof, respectively. The translation 
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cams 110a and 110b has a first cam section 111, 
which is inclined to the sliding direction of the link 
106, a second cam section 112, which is continu- 
ous to one end of the first cam section 111 and 
extends in parallel to the sliding direction of the link 
106, and a third cam section 113, which is continu- 
ous to the other end of the first cam section 111 
and extends in parallel to the sliding direction of 
the link 106. The second cam section 112 main- 
tains one end of the slide plates 90a and 90b at the 
position where these one end of slide plates 90a 
and 90b are pushed out of the connector 60. The 
third cam section 113 maintains one end of the 
slide plates 90a and 90b at the position where 
these one end of slide plates 90a and 90b are 
drawn in the connector unit 60. 

The translation cams 110a and 110b contact a 
synthetic resin-made roller 115, which is supported 
by the slide plates 90a and 90b. A first stopper 116 
is formed in one end of the link 106 having one 
translation cam 1 1 0a. When the third cam section 
113 contacts the roller 115, the first stopper 116 is 
hooked on the roller 115, and prevents the link 106 
from being slid any more. A second stopper 117 is 
formed in the other end of the link 106 having the 
other translation cam 1 1 0b. When the second cam 
section 112 contacts the roller 115, the second 
stopper 117 is hooked on the roller 115, and pre- 
vents the link 106 from being slid any more. 

A spring seat portion 118 is formed in the link 
106. An extension coil spring 120 is stretched 
between the spring seat portion 118 and a support 
119, which is attached on the spring plate 61. As 
shown in an arrow of Fig. 10, the extension coil 
spring 120 always urges the link 106 to be moved 
in the direction where the second cam section 112 
contacts the roller 115. Therefore, the second cam 
section 112 of the link 106 is always maintained to 
be in contact with the roller 1 1 5 of the slide plates 
90a and 90b. 

On the upper surface of the base plate 61, 
there is provided an operation lever 122 for sliding 
the link 106. The operation lever 122 extends in a 
direction crossing the link 106. One end of the 
operation lever 122 is rotatably supported on a 
boss 123 of the base plate 61 via a pin 124. The 
other end of the operation lever 122 is rotatably 
overlaid on the upper surface of the intermediate 
portion of the link 106, and guided to the outside of 
the connector unit 60 through a through hole 121, 
which is formed in the side surface of the cover 62. 
A synthetic resin-made knob 122a is attached to 
the guiding end portion of the operation lever 122. 

The operation lever 122 has a long hole 125 
extending in the longitudinal direction of the opera- 
tion lever 122. The long hole 125 is positioned at 
the portion crossing the link 106 of the operation 
lever 122. A synthetic resin-made roller 126, which 
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is rotatably fitted to the long hole 125, is supported 
in the link 106. Thereby, the operation lever 122 
and the link 106 work together. 

Due to this, as shown in Fig. 10, if the opera- 

5 tion lever 122 is rotated clockwise against urging 
force of the extension coil spring 120, the link 106 
is slid in the left direction. Thereby, the roller 115, 
which is in contact with the second cam section 
112 of the translation cams 110a and 110b, is 

w passed the first cam section 111 and mounted on 
the third cam section 113, and the slide plates 90a 
and 90b are drawn into the connector- unit 60 in 
accordance with the shape of the translation cams 
110a and 110b. 

75 As shown in Figs. 11 and 12, a latch piece 130, 

which maintains the connector holder 65 at the first 
and second positions, is screwed to the intermedi- 
ate upper surface of the operation lever 122. The 
latch piece 130 is arranged in opposite to one side 

20 edge portion of the push plate 73 of the connector 
holder 65. In one side edge portion of the push 
plate 73, there are formed a first engaging recess 
131 with which the latch piece 130 is engaged 
when the connector holder 65 is slid to the first 

25 position, and a second engaging recess 131 with 
which the latch piece 130 is engaged when the 
connector holder 65 is slid to the second position. 
As shown in Fig. 11, the depth of the first engaging 
recess 131 is formed to be larger than that of the 

30 second engaging recess 132. 

Due to this, as shown in Fig. 1 1, in a state that 
the latch piece 1 30 is engaged with the first engag- 
ing recess 131, the amount of the slide of the link 
106 to the direction of an arrow is increased, and 

35 the second cam section 112 contacts the roller 115 
of the slide plates 90a and 90b. Then, when the 
expansion unit 40 is not used, the connector holder 
65 is maintained at the first position, and the push 
plate 73 is largely projected to the outside of the 

40 cover 62 from the through hole 82. 

As shown in Fig. 12, in a state that the latch 
piece 130 is engaged with the second engaging 
recess 132, the amount of the slide of the link 106 
is decreased, and the link 106 is maintained at the 

45 position where the third cam section 113 is in 
contact with the roller 115. 

As shown in Figs. 2 and 3, the caps denoted 
by reference numerals 135a and 135b cover the 
opening portions of the guiding holes 98a and 98b. 

so The following will explain the steps of connect- 

ing the expansion unit 40 to the personal computer 
1. 

In a case where the memory card 11 is con- 
tained in the base unit 2 of the the computer 1, the 
55 push button 34 is projected into the recess 30 of 
the side surface of the base unit 2 as shown in Fig. 
16. Due to this, in connecting the expansion unit 40 
to the computer 1 , the push button 34 is pushed by 
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the tip of the finger. Thereby, the slider 25 is slid to 
the direction which is far away from the first con- 
nector 15 via the link plate 31. Then, the memory 
card 11 is pushed to the outside from the inlet 10 
via the tongue portion 29 of the slider 25. There- 
fore, the pressed portion is picked up, and the 
memory card 1 1 is taken out of the computer 1 . 

If the memory card 11 is finished being taken 
out of the computer 1 , the cover plate covering the 
opening 38 of the base unit 2 is detached, and the 
opening 38 is opened. Under this state, the com- 
puter 1 is overlaid on the overlaying surface 46 of 
the expansion unit 40. At this time, as shown in 
Fig. 4, the positioning holes 56a and 56b of the left 
side surface of the base unit 2 are hooked on the 
the first hooks 55a and 55b of the expansion unit 
40, and the bottom plate 3a of the base unit 2 is 
directly overlaid on the overlaying surface 46. 
Thereby, the overlaying surface 46 and the com- 
puter 1 are substantially positioned, and the con- 
nector holder 65, which is projected onto the over- 
laying surface 46, is guided into the opening 38. 

At this time, the connector holder 65 is main- 
tained at the first position by engaging the latch 
piece 130 with the first engaging recess 131 of the 
push plate 73. Due to this, the second connector 
76 supported by the connector holder 65 is posi- 
tioned so as to be opposite to the first connector 
15 in the opening 38. 

Next, as shown in Fig. 12, the knob 122a is 
operated by the tip of the finger, and the operation 
lever 122 is rotated clockwise.. Thereby, the link 
106 is slid in the left side against the urging force 
of the extension coil spring 120, and the roller 115, 
which is in contact with the second cam section 
112 of the translation cams 110a and 110b, is 
passed the first cam section 111 and mounted on 
the third cam section 113. Due to this, the slide 
plates 90a and 90b are slid in the direction where 
the slide plates 90a and 90b are drawn into the 
connector unit 60, and the second hooks 97a and 
97b are fitted to the fitting holes 99a and 99b on 
the right side surface of the base unit 2. Thereby, 
the four corners of the base unit 2 are pressed by 
the first hooks 55a and 55b and the second hooks 
97a and 97b, and the computer 1 is positioned at a 
predetermined position on the overlaying surface 
46, and maintained. 

By sliding the link 106 in the left direction, the 
latch piece 130 is detached from the first engaging 
recess 131 of the push plate 73, and the lock of 
the connector holder 65 including the push plate 73 
is released. Due to this, in a state that the opera- 
tion lever 122 is operated clockwise, the push plate 
73 is pushed by the tip of the finger, and the 
connector holder 65 is slid to the second position. 
Thereby, as shown in Fig. 8, the elongation 75 of 
the connector holder 65 is guided by the guide 



groove 14 of the guide rails 12 and 13, and intro- 
duced to the first connector 15. Then, the pin holes 
77 of the second connector 76 supported by the 
elongation 75 is fitted to the pin terminals 16 of the 
5 first connector 15. Thereby, the first connector 15 
and the second connector 76 are electrically con- 
nected to each other, and the computer 1 and the 
extension unit 40 are electrically connected to each 
other. 

10 If the connector holder 65 is slid to the first 

connector 15, the tongue portion 29 of the slider 25 
is hooked to the top end of the elongation 75, and 
the slider 25 is slid together with the connector 
holder 65. The movement of the slider 25 is trans- 

15 mitted to the push button 34 via the link plate 31 , 
and the push button 34 is projected onto the re- 
cess 30 of the base unit 2 again. 

If the second connector 76 and the first con- 
nector 15 are connected to each other, the push 

20 plate 73 is inserted into the through hole 82, and 
the second engaging recess 132 of the push plate 
73 are opposite to each other as shown in Fig. 12. 
Due to this, if the hand is away from the knob 
122a, the link 106 is slid right by the urging force 

25 of the extension coil spring 120. Then, seemingly 
the roller 115 of the slide plates 90a and 90b is 
over the first cam section 111 of the translation 
cams 110a and 110b and contacts the third cam 
section 113, and is engaged with the second en- 

30 gaging recess 132 of the latch piece 130. By this 
engagement, the connector holder 65 is locked at 
the second position, and the link 106 cannot be slid 
any more. Due to this, the second hooks 97a and 
97b are locked in a state that they are hooked to 

35 the base unit 2, and the connection between the 
computer 1 and the extension unit 40 is main- 
tained. 

In order to release the connection between the 
computer 1 and the extension unit 40, the knob 

40 122a is first operated by the tip of the finger, and 
the operation lever 122 is rotated clockwise. By this 
rotation, the link 106 is slid left against the urging 
force of the extension coil spring 120, and the latch 
piece 130 is detached from the second engaging 

45 recess 132. Thereby, the lock of the connector 
holder 65 is released. Under this state, the push 
button 34 is pushed into the recess 30 of the base 
unit 2 by the tip of the finger. Thereby, the slider 
25 is slid in the direction, which is away from the 

so the first connector 15, and the connector holder 65 
is pushed back to the first position from the second 
position through the tongue portion 29 of the slider 
25. Due to this, since the push plate 73 of the 
connector holder 65 is pushed to the outside of the 

55 cover 62 from the through hole 82, the top end of 
the push plate 73 is picked up by the tip of the 
finger, and taken out of the connector unit 60. 
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By the above series of the operations, the 
connector holder 65 is returned to the first position, 
and the connection between the first connector 15 
and the second connector 76 is released. Then, if 
the hand is away from the knob 1 22a in the course 
of taking out the push plate 73, the latch piece 130 
is engaged with the first engaging recess 131 by 
the urging force of the extension coil spring 120 at 
the time when the first engaging recess 131 is 
opposed to the latch piece 130. By this engage- 
ment, the connector unit 60 is locked at the first 
position. The link 106 cannot be slid any more, and 
the roller 115 of the slide plates 90a and 90b is 
maintained to be in contact with the second cam 
section 112 of the translation cams 110a and 110b. 
Due to this, the slide plates 90a and 90b are locked 
to be pushed out of the connector unit 60 and the 
second hooks 97a and 97b are detached from the 
fitting holes 99a and 99b of the base unit 2, and 
the connection between the computer 1 and the 
expansion unit 40 is released. 

According to the above structured electronic 
apparatus system, after the memory card 11 is 
taken up from the computer 1, the computer 1 is 
overlaid on the overlaying surface 46 of the expan- 
sion unit 40, and the connector holder 65 of the 
expansion unit 40 is inserted into the opening 38 of 
the base unit 2 and slid. Thereby, the second 
connector 76 can be connected to the first connec- 
tor 15. Due to this, the first connector 15, which is 
used for the connection of the memory card 11, 
can be used as a connector for the connection of 
the expansion unit 40. As a result, there is no need 
of a special connector, which is conventionally nec- 
essary to connect the expansion unit 40. 

Therefore, the number of the parts can be 
reduced, and the mounting space in the base unit 
2 can be reduced, so that the arrangement of the 
parts can be set without difficulty, and the size and 
the weight of the computer 1 can be reduced. 

Moreover, since the first connector 15 built in 
the computer 1 and the second connector 76 of the 
expansion unit 40 are directly connected to each 
other, there is no need of the special external wring 
cable, which is conventionally required, so that the 
connecting working of the expansion unit 40 can be 
easily performed. Furthermore, the expansion unit 
40 is arranged by overlaying the computer 1 on the 
overlaying surface 46. Therefore, if only the space 
for mounting the computer 1 is provided, the ex- 
pansion of the unit 40 can be made, and the 
amount of the space, which is necessary to extend 
the function of the computer 1, may be small. 

Moreover, if the connector holder 60 is slid 
from the first position to the second position, the 
first hooks 55a and 55b and the second hooks 97a 
and 97b are hooked to the base unit 2, and the 
computer 1 is positioned at a predetermined posi- 
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tion on the overlaying surface 46. Due to this, the 
positional relationship between the connector hold- 
er 60 and the first connector 15 are made suitably, 
and the first connector 1 5 and the second connec- 

5 tor 76 can be positioned with accuracy. 

As long as the second hooks 97a and 97b are 
not hooked to the base unit 2, the connector holder 
60 cannot be slid to the second position. Due to 
this, in a state that the first and second connectors 

w 15 and 76 are not positioned with accuracy, the 
connectors 15 and 76 can be prevented from being 
fitted to each other. Therefore, even in a state that 
the first connector 15 is contained in the base unit 
2 and the fitting portion of the first connector 15 

75 and the second connector 76 cannot be seen from 
the outside, the connection between the connectors 
15 and 76 can be surely and smoothly performed. 

According to the above-mentioned structure, 
the expansion unit 40 is divided into the case 41 

20 containing the FDD 44 and the printed circuit board 
45 and the connector unit 60 containing the con- 
nector holder 65 and its operation system, and the 
connector unit 60 is detachably attached to the 
attaching recess 48 of the case 41. Due to this, if a 

25 plurality of cases 41 containing various expansion 
devices are prepared and the connector unit 60 is 
selectively attached to the case 41 containing the 
expansion device provided to meet the object of 
using the device, one connector unit 60 can be 

30 used in common. Therefore, in a case where types 
of the expansion units are increased, only one 
connector unit 60 may be used and the number of 
cases 41 containing the expansion units may be 
increased. This is very economical. 

35 The present invention is not limited to the 

above-explained first embodiment, and various 
modifications can be made within the scope of the 
invention. 

For example, according to the above first em- 

40 bodiment, in the case that the expansion unit is 
divided into the case and the connector unit, elec- 
trical connection between the case and the connec- 
tor unit are made by the contact between the 
contact terminal and the terminal metal fittings. 

45 However, the case and the connector unit may be 
electrically connected by a cable. Moreover, the 
expansion unit is not always divided into the case 
and the connector unit. The connector holder may 
be incorporated into the case as one unit. 

so A second embodiment of the present invention 

will be explained with reference to Figs. 21 to 46. 

In the second embodiment, since the basic 
structure of the computer 1 is the same as that of 
the first embodiment, the same reference numerals 

55 as the first embodiment are added to the same 
structural parts as the second embodiment, and the 
explanation is omitted. 
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As shown in Figs. 21 to 24, the bottom case 3 
of the base unit 2 has tray inlet 201 a and 201 b in 
its right and left side surfaces 3b. The tray inlet 
201a and 201b have a long and thin shape extend- 
ing in the front and back direction of the bottom 
case 3. The tray inlet 201a and 201b are positioned 
to be symmetrical with the bottom surface 3a of 
the bottom case 3. Also, the memory card 11 is 
detachably contained in the base unit 2 from the 
tray inlet 201a and 201b. In containing the memory 
card 11, trays 202a and 202b are used. The tray 
202a in left and 202b in right are incorporated into 
the base unit 2 in the same structure, and the tray 
202a in left will be typically explained. 

As shown in Fig. 27, the tray 202a has a 
circularly curved end wall 203, which closes the 
tray inlet 201a, and a rectangular bottom waif 204, 
which is continuous to the end wall 203. A pair of 
support walls 205a and 205b are projected from 
both side portions of the upper surface of the 
bottom wall 204. A pair of claws 206a and 206b, 
which project upward at an angle of 90 degrees, 
are formed in the edge portion, which is opposite 
to the end wall 203 of the bottom wall 204. These 
claws 206a and 206b, support wails 205a and 
205b, and end wall 203 form a space for containing 
the memory card 11 on the bottom wall 204. As 
shown in Fig. 26, the memory card 11 is horizon- 
tally provided on the bottom wall 204 in a state that 
the memory card 1 1 is guided by claws 206a and 
206b, support walls 205a and 205b, and end wall 
203, and the terminal 18 is directed to the the 
claws 206a and 206b. A convex portion 207 for 
guiding the insertion direction of the memory card 
1 1 is formed in the right end portion of the terminal 
18. 

A pair of projections 208a and 208b are formed 
on the upper surface of the bottom wall 204. The 
projections 208a and 208b are adjacent to the 
claws 206a and 206b so as to support the end 
portion of the terminal 1 8 of the memory card 1 1 . 
By the provision of the projections 208a and 208b, 
the memory card 1 1 is maintained in a state that 
the memory card 1 1 is floated from the bottom wall 
204 by height of the projections 208a and 208b. 
The edge portion, which is opposed to the terminal 
18 of the memory card 11, is engaged with the 
inner surface of the circularly curved end wall 203. 

The support walls 205a and 205b have con- 
cave portions 209a and 209b for taking out the 
card, respectively. These concave portions 209a 
and 209b are adjacent to the end wall 203, and 
circularly and deeply notched such that a part of 
the memory card 11 provided on the bottom wall 
204 is exposed. A guide rib 210, which extends in 
the insertion direction of the tray 202a, is provided 
in each outer surface of the support walls 205a and 
205b. 
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As shown in Figs. 28 and 46, the inner surface 
of the base unit 2 including the bottom case 3 and 
the top cover 4 is covered with a first conductive 
and plating shield layer 211. As shown in Fig. 26, 

5 right and left tray insertion passages 21 2a and 
212b, which are continuous to the tray inlet 201a 
and 201b, are formed in the bottom case 3. Since 
the tray insertion passages 212a in left and 212b in 
right have the same structure, the tray insertion 

10 passage 212a in the left will be typically explained. 
The tray insertion passage 212a has an opening 
213 formed in the bottom surface 3a of the bottom 
case 3. The size of the opening 213 is formed to 
correspond to that of the bottom surface 204 of the 

75 tray 202a, and continuous to the tray inlet 202a. As 
shown in Figs. 26 and 28, a slide rail 214 is 
provided in the edge portion of both sides of the 
opening 213. The slide rail 214 is formed to be 
slidably inserted into a space 217 between the 

20 guide rib 210 of the tray 202a and the edge portion 
of the bottom wall 204 opposite to the guide rib 
210. Therefore, if the tray 202a is inserted into the 
tray insertion passage 212a from the tray inlet 201a 
in a state that the claws 206a and 206b are guided 

25 as a head, the guide rail 214 is inserted into the 
space 217. By this insertion, the tray 202a is main- 
tained at the tray insertion passage 212a together 
with the memory card 11. In a state that the tray 
202a is completely . inserted into the tray insertion 

30 passage 212a, the end wall 203 of the tray 202a 
closes the tray inlet 201a and the bottom wall 204 
closes the opening 213. Then, the end wall 203 is 
continuous to the side surface 3b of the bottom 
case 3 to be flush therewith, and forms the part of 

35 the side surface 3b. The bottom wall 204 is con- 
tinuous to the bottom surface 3a of the bottom 
case 3 to be flush therewith, and forms the part of 
the bottom surface 3a. 

A stopper 215 facing to the tray inlet 201a is 

40 formed in the bottom case 3. The stopper 215 
comes in contact with the both end portions of the 
end wall 203 at the time when the tray 202a is 
completely inserted into the tray insertion passage 
212a. By this contact, the maximum insertion posi- 

45 tion of the tray 202a is specified. A pair of board 
support walls 216a and 216b for supporting the 
printed circuit board 8 are formed on the bottom 
surface 3a of the bottom case 3. The board support 
walls 216a and 216b are positioned at both sides of 

so the opening 213, and used as a side wall of the 
tray insertion passage 212a. 

A first connector 220 of insertion type is pro- 
vided in the final end of each of the tray insertion 
passages 212a and 212b. The first connector 220 

55 has a plurality of first pin terminals 221, which is 
inserted into the pin holes 17 of the memory card 
1 1 , and a plurality of second pin terminals 222 for 
expanding the function. As shown in Figs. 28 and 
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29, the first connector 220 is supported by the 
lower surface of the printed circuit board 8. Then, 
when the memory card 11 is completely inserted 
into the tray insertion passage 212a by the tray 
202a, the first connector 220 is arranged at the 
position opposite to the terminal 18 of the memory 
card 11. Then, by this insertion of the tray 202a, 
the first pin terminals 221 are fitted to the pin holes 
17 of the terminal 18, so that the memory card 11 
and the computer 1 are electrically connected to 
each other. 

As shown in Fig. 26, the. first connector 220 
has a pair of relief concave portions 223a and 223b 
in the surface opposite to the tray 202a. The claw 
portions 206a and 206b of the tray 202a are intro- 
duced into the relief concave portions 223a and 
223b at the time when the tray 202a is completely 
inserted into the tray insertion passage 212a. An 
engaging concave portion 224 is formed in the 
right end portion of the first connector 220. The 
convex portion 207 of the memory card 11 is 
detachably engaged with the engaging concave 
portion 224 at the time when the memory card 11 
is completely inserted into the tray insertion pas- 
sage 212a. By this engagement, the first pin termi- 
nals 221 of the first connector 220 and the pin 
holes 17 of the memory card 11 are positioned. 

As shown in Fig. 2$, in the base unit 2, there is 
contained a pushing mechanism 228 for pushing 
the inserted memory card 11 to the outside. The 
pushing mechanism 228 is positioned at the por- 
tion between the final ends of the right and left tray 
insertion passages 212a and 212b and arranged in 
a space 229 generated between the first connector 
220 and the bottom surface 3a of the bottom case 
3 as shown in Fig. 34. The pushing mechanism 
228, as shown in Figs. 35 and 36, has a slide plate 
230, which is arranged on the bottom surface 3a of 
the bottom case 3, and a rotation plate 231 overlaid 
on the upper surface of the slide plate 230. The 
rotation plate 231 is long-and-thin-belt-shaped, and 
extends in the direction crossing the insertion di- 
rection of the memory card 11. The rotation plate 
231 has a seat portion 231a, which is bent to be 
projected downward against its intermediate por- 
tion. Projections 232a and 232b projecting outside 
are formed in both side edge portions of the seat 
portion 231a, and the seat portion 231a is overlaid 
on the upper surface of the slide plate 230. 

One end of the rotation plate 231 is rotatably 
supported on the bottom surface 3a of the bottom 
case 3 through a shaft 233. The other end of the 
rotation plate 231 is close to the inner side of the 
front surface of the bottom case 3, and a pair of 
engaging pieces 234a and 234b, which is bent 
upward, is formed in the other end. An operation 
lever 235 is coupled to the portion between the 
engaging pieces 234a and 234b. An operation 



member 236 for hooking the tip of the finger is 
attached to the top end of the operation lever 235. 
The operation member 236 is passed through a slit 
237 formed in the front surface of the bottom case 

5 3 and guided to the outside of the bottom case 3. 
Moreover, a mounting recess 238, which extends 
right and left, is formed in the front surface of the 
bottom case 3, and the operation member 236 is 
slidably arranged in the mounting recess 238. Due 

w to this, if the operation member 238 is slid right 
and left by the tip of the finger, the rotation plate 
231 is rotated right and left in a state that the shaft 
233 is used as a fulcrum. 

As shown in Fig. 36, the slide plate 230 is 

75 formed rectangular. The length of one side of the 
slide plate 230, which is along the longitudinal 
direction, is set to be substantially equal to the size 
of the width of the tray insertion passage 212a. A 
pair of guide rails 240a and 240b is provided on 

20 the bottom surface 3a on which the slide plate 230 
is overlaid. The guide rails 240a and 240b extends 
in the direction where the tray 202a is inserted, and 
the slide plate 230 is positioned at the portion 
between these guide rails 240a and 240b. There- 

25 fore, the slide plate 230 is slidably maintained by 
the guide rails 240a and 240b in the direction 
where the tray 202a is inserted. Coupling pieces 
241a and 241b are formed in both side edge 
portions of the slide plate 230. The coupling pieces 

30 241a and 241b sandwich the projections 232a and 
232b of the seat portion 231a of the rotation plate 
231 between these coupling pieces 241a and 241b 
and the slide plate 230. Then, the sharp top ends 
of the projections 231a and 232b contact the cou- 

35 pling pieces 241a and 241b. Thereby, the slide 
plate 230 and the rotation plate 231 are movably 
connected to each other in a state that the top 
ends of the coupling pieces 241 a and 241 b are 
used as fuicrums. Therefore, if the rotation plate 

40 231 is rotated right and left through the operation 
member 236, the slide plate 230 is guided by the 
guide rails 240a and 240b, and linearly slid. 

As shown in Fig. 35, the slide plate 230 has a 
pair of pressing pieces 243a and 243b in its both 

45 side edge portions. As shown in Fig. 31 , the press- 
ing pieces 243a and 243b extend upward, and 
enter the relief concave portions 223a and 223b of 
the first connector 220. In the relief concave por- 
tions 223a and 223b, the pressing pieces 243a and 

so 243b are opposite to the claws 206a and 206b 
each other. Due to this, if the operation member 
236 is slid left, the slide plate 230 is slid through 
the rotation plate 231, and the pressing pieces 
243a and 243b in the left side edge portion of the 

55 slide plate 230 are projected to the tray insertion 
passage 212a in the left from the relief concave 
portions 223a and 223b of the first connector 220 
in the left as shown in Fig. 32. Conversely, if the 
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operation member 236 is slid right, the pressing 
pieces 243a and 243b in the right side edge por- 
tion of the slide plate 230 are projected to the tray 
insertion passage 212b in the right from the relief 
concave portions 223a and 223b of the first con- 
nector 220 in the right. 

As shown in Figs. 35 and 36, a pulley-shaped 
spring seat 244 is secured to the upper end portion 
of the shaft 233. A torsion coil spring 245 is at- 
tached to the spring seat 244 so as to maintain the 
rotation plate 231 at the neutral position. The tor- 
sion coil spring 245 has a coil portion 246 wound 
around the spring seat 244 and a pair of leg 
portions 247a and 247b. extending from both ends 
of the coil portion 246. The top ends of the leg 
portions 247a and 247b are engaged with the cou- 
pling pieces 241a and 241b of the rotation plate 
231. By this engagement, the slide plate 230 and 
the rotation plate 231 are elastically maintained 
between the right and left tray insertion passages 
212a and 212b, and the pressing pieces 243a and 
243b of the slide plate 230 are positioned in the 
relief concave portions 223a and 223b of the first 
connector 220. Due to this, after the operation 
member 236 is slid, the operator's hand is de- 
tached from the operation member 236, the slide 
plate 230 and the rotation plate 231 are returned to 
the neutral position by elasticity of the torsion coil 
spring 245, and the pressing pieces 243a and 243b 
are drawn to the relief concave portions 223a and 
223b of the first connector 220. 

On the other hand, for expanding the function 
of the computer 1, an expansion unit 250 as shown 
in Figs. 21 to 23 and 37 are used. The expansion 
unit 250 has a synthetic resin-made case 251. The 
case 251 has the same size as the computer 1, 
and is shaped flat and rectangular. In the case 251, 
the floppy disc driving device 44 (FDD) and a 
printed circuit board 253 are provided. The printed 
circuit board 253 is electrically connected to the 
FDD 44, and electronic parts forming various cir- 
cuits such as a power supply circuit are mounted 
on the printed circuit board 253. FDD 44 has the 
floppy insertion inlet 44a for accessing the floppy 
disc. The floppy inlet 44a is exposed to the right 
side portion of the front surface of the case 251 , As 
shown in Figs. 41 and 46, the inner surface of the 
case 251 is covered with a second conductive and 
plating shield layer 254. 

A flat mounting surface 256 on which the com- 
puter 1 is overlaid is formed on the upper surface 
of the case 251 . A long and thin attaching recess 
257 is formed in the right end portion of the flat 
mounting surface 256. The attaching recess 257 is 
formed over the full length of the front and back of 
the mounting surface 256, and opened to be con- 
tinuous to the left side surface of the case 251 , the 
front and back surfaces of the case 251 . In other 



words, as shown in Fig. 21, the attaching recess 
257 has a bottom surface 257a and a vertical side 
surface 257b, which is continuous to the bottom 
surface 257a and the mounting surface 256. The 

5 bottom surface 257a is formed at the position 
which is lower than the mounting surface 256 by 
the height of the side surface 257b. Then, the 
attaching recess 257 corresponds to the tray inlet 
201a in the left of the computer 1 and the opening 

10 213 at the time when the computer 1 is overlaid on 
the mounting surface 256. 

As shown in Figs. 38 and 39, the mounting 
surface 256 has a square concave portion 258. The 
concave portion 258 is opposite to the opening 213 

75 of the base unit 2 at the time when the computer 1 
is overlaid on the mounting surface 256. The con- 
cave portion 258 and the opening 21 3 are formed 
to have substantially the same size. The concave 
portion 258 has a communication hole 259, which 

20 is formed in the side surface 257b of the attaching 
recess 257, and a cable insertion hole 260, which 
is continuous to the inside of the case 251. A pair 
of guide grooves 261a and 261b, which is opposite 
to each other, is formed in the end portion of the 

25 opening of the communication hole 259 formed in 
the side surface 257b. The guide grooves 261a and 
261b are formed to be parallel with the mounting 
surface 256, and extend right and left of the mount- 
ing surface 256. The cable insertion hole 260 is 

30 formed in the bottom surface of the concave por- 
tion 258. A sheet-metallic frame 262 is attached to 
the edge portion of the opening of the cable inser- 
tion hole 260. The frame 262 comes in contact with 
the second shield layer 254 of the case 251 , and is 

35 electrically connected thereto. 

As shown in Figs. 38 and 39, a connector unit 
265 for electrically connecting the computer 1 to 
the expansion unit 250 is mounted to the attaching 
recess 257. The connector unit 265 has a synthetic 

40 resin-made slider 266. The slider 266 is long and 
thin box-shaped to have substantially the same 
shape and size as the attaching recess 257. Then, 
the slider 266 is attached to the attaching recess 
257 to be movable right and left. As shown in Fig. 

45 46, the inner surface of the slider 266 is covered 
with a third conductive and plating shield layer 267. 
As shown in Fig. 37, in a state that the connector 
unit 265 is attached to the attaching recess 257, 
the upper surface, side surface, front surface, and 

50 back surface of the slider 266 are continuous to the 
mounting surface 256, the side surface, front sur- 
face, and back surface of the case 251 to be flush 
therewith. The slider 266 forms a part of the case 
251 . Therefore, the upper surface of the slider 266 

55 forms a part of the mounting surface 256. Addition- 
ally, a plurality of projections 266a for hooking the 
tip of the finger are formed in both end portions of 
the slider 266. 
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As shown in Figs. 38 and 39, the slider 266 
has a synthetic resin-made terminal holder 268. 
The terminal holder 268 is box-shaped to be de- 
tachable from both the tray insertion passage 212a 
of the computer 1 and the concave portion 258 of 
the mounting surface 256. Qne end of the terminal 
holder 268 is projected on the mounting surface 
256. As shown in Fig. 40, the terminal holder 268 
has a holder body 270 fixed to the upper surface of 
the slider 266 by a screw 269. The holder body 
270 is square box-shaped and has an opening 271 
on its upper surface. A pair of bosses 270a and 
270b are projected on the bottom surface of the 
holder body 270. The opening 271 of the holder 
body 270 is closed by a cover 272. A shown in 
Figs. 40 and 41, the cover 272 has a pair of screw 
receiving portions 272a and 272b projecting to the 
back of the cover 272. The screw receiving por- 
tions 272a and 272b are opposite to the bosses 
270a and 270b of the holder body 270. A screw 

276 is inserted into each of the screw receiving 
portions 272a and 272b. The screws 276 are 
screwed to the bosses 270a and 270b. Thereby, 
the cover 272 is fixed to the holder body 270. 
Then, as shown in Fig. 41, the inner surface of the 
holder body 270 including the bosses 270a and 
270b is covered with a fourth conductive and plat- 
ing shield layer 273. 

As shown in Figs. 39 and 40, a pair of first 
guide rails 274a and 274b and a pair of second 
guide rails 275a and 275b are provided in both 
side surfaces of the holder body 270. The first 
guide rails 274a and 274b slidably comes in con- 
tact with the lower surface of the slide rail 214 of 
the computer 1 when the computer 1 is overlaid on 
the mounting surface 256. The second slide rails 
275a and 275b detachably enter the guide grooves 
261a and 261b of the expansion unit 250. Thereby, 
if the slider 266 is slid to the side surface 257b on 
the attaching recess 257, the terminal holder 268 is 
inserted into both the concave portion 258 on the 
mounting surface 256 and the tray insertion pas- 
sage 212a of the computer 1, which is overlaid on 
the mounting surface 256, as shown in Fig. 38. 

As shown in Figs. 40 and 41 , a contact support 

277 is projected to the back surface of the cover 
272. The contact support 277 is passed through a 
through hole 278 formed in the bottom surface of 
the holder body 270, and projected to the lower 
portion of the terminal holder 268. The lower end 
portion of the contact support 277 is passed 
through the cable insertion hole 260, and projected 
to the inside of the case 251 of the expansion unit 
250. A metal fitting 279 is attached to the lower 
end portion of the contact support 277. The metal 
fitting 279 slidably comes in contact with the frame 
262 of the cable insertion hole 260. By this contact, 
the case 251 of the expansion unit 250 and the 



connector unit 265 are electrically connected to 
each other. In other words, as shown in Figs. 41 
and 42, the metal fitting 279 has an elongation 280. 
The elongation 280 is provided between the bosses 

5 270a and 270b and the screw receiving portions 
272a and 272b, and comes in contact with the 
fourth shield layer 273 covering the bosses 270a 
and 270b. That is, the second shield layer 254 of 
the case 251 is electrically connected to the third 

w shield layer 265 of the inner surface of the slider 
266 through the frame 262, contact fitting 279, 
fourth shield layer 273 of the holder body 270, and 
screw 269 fixing the holder body 270 to the slider 
266. 

15 As shown in Fig. 40, the terminal holder 268 

has a connector attaching recess 282 in its one 
end projected to the mounting surface 256. A ter- 
minal base 283 is attached to the connector attach- 
ing recess 282. A second connector 284 is at- 

20 tached to the second connector 284. The second 
connector 284, which is an insertion type, is de- 
tachably connected to the first connector 220, and 
has a number of contacts 285 where the second 
pin terminals 222 of the first connector 220 con- 

25 tacts. The second connector 284 is supported in a 
state that the second connector 284 is slightly 
projected from the terminal base 283. Due to this, if 
the terminal holder 268 is inserted into the opening 
213 of the computer 1, the second connector 284 

30 and the first connector 220 are opposite to each 
other in the tray insertion passage 212a. Under this 
state, if the slider 266 is slid to the first connector 
220, the first connector 220 and the second con- 
nector 284 are detachably connected to each other. 

35 A convex portion 287 is formed in the right end 
portion of the second connector 284. The convex 
portion 287 is detachably engaged with the engag- 
ing concave portion 224 of the first connector 220 
when the terminal holder 268 is slid to the first 

40 connector 220 in the tray insertion passage 212a. 
By this engagement, the second pin terminals 222 
of the first connector 220 and the contacts 285 of 
the second connector 284 are positioned. 

As shown in Fig. 40, a first engaging projection 

45 288 and a second engaging projection 289 are 
formed in the lower surface of the terminal base 
283. The first engaging projection 288 is inserted 
into an engaging hole 290 formed in the front 
surface of the holder body 270. There is provided 

so gap in up and down direction between the engag- 
ing projection 288 and the engaging hole 290. As 
shown in Fig. 44, the second engaging projection 
289 has an engaging groove 291 formed down- 
ward. A third engaging projection 292 is formed in 

55 the bottom surface of the holder body 270 facing to 
the engaging projection 289. The third engaging 
projection 292 is engaged with the engaging 
groove 291. There is provided gap in up and down 
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direction in the engaging portion between the en- 
gaging projection 292 and the engaging groove 
291. Moreover, a pair of stopper walls 294a and 
294b are formed in the lower surface of the termi- 
nal base 283. The stopper walls 294a and 294b are 
positioned at both sides sandwiching the second 
engaging projection 289 therebetween. The stopper 
walls 294a and 294b enter the inside of the con- 
nector attaching recess 282, and positions the ter- 
minal base 283 against the holder body 270. Due 
to this, the terminal base 283 is supported to be 
movable to the holder body 270 only in the upper 
and lower direction by the engagement between 
the first engaging projection 288 and the engaging 
hole 290 and the engagement between the second 
engaging projection 289 and the third engaging 
projection 292. 

A pair of coil springs 295a and 295b is pro- 
vided between the lower surface of the terminal 
base 283 and the bottom surface of the holder 
body 270. The coil springs 295a and 295b are 
supported by a pair of support projections 296a 
and 296b projected to the lower surface of the 
terminal base 283. These coil springs 295a and 
295b always urges the terminal base 283 to move 
upward. Thereby, the terminal base 283 is sup- 
ported to be floated in the holder body 270, so that 
the shift, which is generated when the second 
connector 284 is connected to the first connector 
220, can be absorbed. Moreover, a connector cov- 
er 297 is attached to the upper end of the terminal 
base 283. The connector cover 297 sandwiches the 
second connector 284 between the terminal base 
283 and the cover 297, and is continuous to the 
cover 272 of the terminal holder 268 to be flush 
therewith. 

A flexible cable 300 is connected to the second 
connector 284. As shown in Figs. 39 and 41, the 
cable 300 is passed through the through hole 278 
of the holder body 270, the cable insertion hole 
260 of the expansion unit 250, and guided to the 
inside of the case 251. The cable 300 has a third 
connector 301 its top end. The third connector 301 
is electrically connected to a terminal 303 of the 
printed circuit board 253. 

As shown in Fig. 46, the expansion unit 250 
has a fixing mechanism 310 for overlaying the 
computer 1 on a predetermined position on the 
mounting surface 256 and fixing thereto. The fixing 
mechanism 310 has a pair of first fixing claws 31 1a 
and 311b arranged in the right side surface of the 
case 251 and a pair of second fixing claws 312a 
and 312b arranged in the left side surface of the 
slider 266. These fixing claws 311a ; 311b, 312a, 
and 312b are formed of conductive metallic ma- 
terial. As shown in Fig. 46, one end of each of the 
first fixing claws 311a and 311b are inserted into 
the case 251 , and screwed to the inner surface of 
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the case 251. Thereby, the first fixing claws 311a 
and 311b comes in contact with the second shield 
layer 254 covering the inner surface of the case 
251. The other end of each of the first fixing claws 

5 311a and 311b are guided to the portion, which is 
upper than the mounting surface 256, and curved 
at an angle of 90 degrees so as to extend onto the 
mounting surface 256. One end of each of the 
second fixing claws 312a and 312b are inserted 

10 into the slider 266, and screwed to the inner sur- 
face of the slider 266. Thereby, the second fixing 
claws 312a and 312b comes in contact with the 
third shield layer 267 covering the inner surface of 
the slider 266. The other end of each of the second 

75 fixing claws 312a and 312b are guided to the 
portion, which is upper than the upper surface of 
the slider 266, and curved at an angle of 90 de- 
grees so as to extend onto the upper surface. 
Therefore, these four fixing claws 311a, 311b, 

20 312a, 312b are positioned at four corners of the 
mounting surface 256. The first fixing claws 311a 
and 311b are fitted to a pair of first positioning 
holes 313a and 313b formed in the right side 
surface of the base unit 2, and the second fixing 

25 claws 312a and 312b are fitted to a pair of second 
positioning holes 314a and 314b formed in the left 
side surface of the base unit 2. 

As shown in Fig. 46, a pair of first leaf springs 
315 (only one leaf spring 315 is shown in the 

30 drawing) and a pair of second leaf springs 316 
(only one leaf spring 316 is shown in the drawing) 
are contained in the base unit 2. These leaf springs 
315 and 316 are formed of conductive metallic 
material, and come in contact with the first shield 

35 layer 211 covering the inner surface of the base 
unit 2. The first leaf springs 315 are arranged at the 
position corresponding to the first positioning holes 
313a and 313b. When the first fixing claws 311a 
and 311b are inserted into the first positioning 

40 holes 313a and 313b, the first leaf springs 315 
come in contact with the tip of the fixing claws 
311a and 311b. The second leaf springs 316 are 
arranged at the position corresponding to the sec- 
ond positioning holes 314a and 314b. When the 

45 second fixing claws 312a and 312b are inserted 
into the second positioning holes 314a and 314b, 
the second leaf springs 316 come in contact with 
the tip of the fixing claws 312a and 312b. Due to 
this, if the fixing claws 311a, 311b, 312a, and 312b 

50 are inserted into the positioning holes 313a, 313b, 
314a, and 314b, respectively, the first shield layer 
21 1 of the computer 1 , the second shield layer 254 
and the third shield layer 267 of the expansion unit 
250 are electrically connected to each other. 

55 As shown in Figs. 37 and 41, the case 251 of 

the expansion unit 250 has an inlet 320, which is 
similar to the tray inlet 201a of the computer 1, an 
insertion passage 321, which is similar to the tray 
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insertion passage 212a, and positioning holes 313a, 
313b, 314a, and 314b similar to the computer 1. An 
expansion connector 323 has a number of pin 
terminals 322 are provided in the final end of the 
insertion passage 321. The connector 323 is sup- 
ported by the lower surface of the printed circuit 
board 253. The inlet 320 is detachably covered 
with a cover 324, which is similar to the tray 202a 
of the computer 1. As shown in a two-dotted chain 
line of Fig. 22, an expansion units 330, which is to 
be connected to the expansion unit 250, has a 
connection mechanism including the mounting sur- 
face and the connector similar to the expansion 
unit 250. Due to this, for further expanding the 
function of the computer 1, as shown in Fig.22, the 
expansion units 250 and 330 are overlaid in double 
or more stages and connected to each other. 

The steps for using the persona! computer 1 
and the step for connecting the expansion unit 250 
to the computer 1 will be explained. 

In a case where the memory card 1 1 is incor- 
porated into the computer 1, the tip of the finger is 
hooked to the end wall 203 of the tray 202a, and 
the tray 202a is drawn, and detached from the 
base unit 2. 

As detaching the tray 202a, the memory card 
11 is mounted on the space formed in the bottom 
wail 204 of the tray 202a. In this operation, the tray 
202a is moved to the location where the operation 
can be easily made, and the memory card 11 is 
horizontally mounted on the bottom wall 204. In 
this case, the terminal 18 is directed to the claw 
portions 206a and 206b opposite to the end wall 

203, and the terminal 18 is positioned at the top 
end of the insertion direction of the tray 202a. The 
memory card 1 1 may be mounted in the space on 
the bottom wall 204 in a state that the tray 202a is 
drawn from the tray inlet 201a without detaching 
from the base unit 2. 

Next, as shown in Figs. 28 and 29, the tray 
202a is inserted into the tray inlet 201a in a state 
the claw portions 206a and 206b are guided as a 
head, so that the slide rail rail 214 is guided to the 
the space 217 between the guide rib 210 of the 
tray 202a and the edge portion of the bottom wall 

204. Under this state, the tray 202a is pressed into 
the tray insertion passage 212a. As a result, the 
tray 202a is inserted into the tray insertion passage 
212a with the memory card 11 along the slide rail 
214, thereafter, the convex portion 207 of the mem- 
ory card 11 is engaged with the engaging concave 
portion 224 of the first connector 220. 

By this engagement, the pin holes 17 of the 
terminal 18 and the first pin terminals 221 of the 
first connector 220 are positioned, and the pin 
holes 17 of the terminal 18 are inserted into the 
first pin terminals 221 as shown in Fig. 30. In this 
case, as shown in Fig. 31, the claw portions 206a 



and 206b of the top end of the tray 202a are 
introduced into the relief concave portions 223a 
and 223b of the first connector 220. in accordance 
with the insertion of the tray 202a, if the end wall 

5 203 of the tray 202a comes in contact with the 
stopper 215, the tray 202a is inserted up to the 
predetermined position of the tray insertion pas- 
sage 212a, and the first pin terminals 221 are 
completely fitted to the pin holes 17. Thereby, the 

w memory card 11 and the computer 1 are elec- 
trically connected to each other, the incorporation 
of the memory card 11 into the computer 1 is 
finished. Then, at the same time with this connec- 
tion, the end wall 203 of the tray 202a is continu- 

15 ous to the side surface 3b of the base unit 2 to be 
flush therewith, and the tray inlet 201a is closed. 
Moreover, the bottom wall 204 of the tray 202a is 
continuous to the bottom surface 3a of the base 
unit 2 to be flush therewith, and the opening 213 is 

20 closed. 

For detaching the memory card 1 1 from the 
computer 1, the operation member 236, which is 
exposed to the front surface of the base unit 2, is 
slid left by the tip of the finger. Thereby, the 

25 rotation plate 231 is rotated left in a state that the 
shaft 233 is used as a fulcrum. As a result, the 
slide plate 230 on which the rotation plate 231 is 
overlaid are movably connected to each other by 
that the coupling pieces 241a and 241b come in 

30 contact with the projections 232a and the 232b. 
Due to this, the slide plate 230 is slid left in 
accordance with the rotation of the rotation plate 
231 as being guided by the guide rails 240a and 
240b. 

35 As shown in Fig. 32, the pressing pieces 243a 

and 243b of the slide plate 230 are projected to the 
tray insertion passage 212a from the relief concave 
portions 223a and 223b of the first connector 220, 
and the claw portions 206a and 206b of the tray 

40 202a are pressed. Therefore, the tray 202a is 
pressed out in a direction where the tray 202a is 
away from the first connector 220, and the pin 
holes 1 7 of the memory card 1 1 are detached from 
the first pin terminals 221, and the end wall 203 of 

45 the tray 202a is pressed to the outside of the base 
unit 2 from the tray inlet 201a. Then, the tip of the 
finger is hooked to the end wall 203, and the tray 
202a. is largely drawn from the tray inlet 201a, 
Under this state, the tip of the finger is inserted into 

so the the concave portions 209a and 209b, and the 
memory card 1 1 is taken out of the tray 202a. 

Next, the step for connecting the expansion 
unit 250 to the computer 1 will be explained. 

Fig. 21 shows the state just before the com- 

55 puter 1 is mounted on the expansion unit 250. 
Under this state, in the computer 1 , the display unit 
7 is closed and the entire body of the computer is 
flat and box-shaped. Also, the tray 202a in left is 
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detached, and the tray inlet 201a and the opening 
213 are opened. 

As shown in Figs. 38 and 41, in the expansion 
unit 250, the connector unit 265 is slid in advance 
in a left direction where the connector unit 265 is 
detached from the concave portion 258 on the 
attaching recess 257, and drawn to the side portion 
of the case 251 . 

Under this state, the computer 1 is overlaid on 
the the mounting surface 256 of the expansion unit 
250. At this time, as shown in Fig. 45, the com- 
puter 1 is guided onto the mounting surface 256 as 
being inclined, and the first positioning holes 313a 
and 313b in the right side surface of the base unit 
2 are hooked to the first fixing claws 311a and 
311b. Then, the computer 1 is rotated downward in 
a state that the engagement between the first posi- 
tioning holes 313a and 313b and the first fixing 
claws 311a and 311b are used as a fulcrum, and 
the base unit 2 is overlaid on the mounting surface 

256. Thereby, the mounting surface 256 and the 
computer 1 are roughly positioned, and the termi- 
nal holder 268 of the connector unit 265, which is 
projected onto the mounting surface 256, is in- 
serted into the tray inlet 201a of the computer 1 
and the opening 213 as shown in Fig. 41. 

Under this state, as shown in an arrow of Fig. 
41, the slider 266 of the connector unit 256 is slid 
to the side surface 256b of the attaching recess 

257, and the terminal holder 268 is pushed into the 
tray insertion passage 21 2a. If the terminal holder 
268 reaches up to the position close to the first 
connector 220, the first guide rails 274a and 274b 
of the upper portion of the terminal holder 268 
slidably come in contact with the lower surface of 
the slide rail 214 facing the tray inlet 201a. At the 
same time, the second guide rails 275a and 275b 
of the lower portion of the terminal holder 268 are 
slidably fitted to the the guide grooves 261a and 
261b of the expansion unit 250. That is, the con- 
nector unit 265 is slid in a state that both computer 
1 and expansion unit 250 are used as a guide. 
Then, the computer 1 and the expansion unit 250 
are coupled to each other through the terminal 
holder 268 of the connector unit 265. 

By the slide of the connector unit 265, if the 
second connector 284 reaches just before the first 
connector 220, the convex portion 287 of the sec- 
ond connector 284 is engaged with the engaging 
concave portion 224 of the first connector 220. By 
this engagement, the contacts 285 of the second 
connector and the pin terminals 222 of the first 
connector 220 are positioned, and the second pin 
terminals 222 are fitted to the contacts 285 as 
shown in Fig. 42. At substantially the same time 
with this fitting, as shown in Fig. 46, the second 
fixing claws 312a and 312b of the slider 266 are 
hooked to the second positioning holes 314a and 



314b of the base unit 2. Due to this, the four 
corners of the base unit 2 are held by the first 
fixing claws 311a and 311b and second fixing 
claws 312a and 312b, so that the computer 1 is 

5 positioned at the predetermined position on the 
mounting surface 256. 

If the end portion of the terminal holder 268 
comes in contact with the stopper 215 in accor- 
dance with the slide of the connector unit 265, the 

10 terminal holder 268 is inserted up to the predeter- 
mined position of the tray insertion passage 212a, 
and the contacts 285 is completely fitted to the 
second pin terminals 222. By this fitting, the expan- 
sion unit 250 and the computer 1 are electrically 

75 connected to each other, and the connection of the 
expansion unit 250 to the computer 1 is finished. 
Then, at the same time with this connection, the 
end portion of the terminal holder 268 is continuous 
to the side surface 3b of the base unit 2 to be flush 

20 therewith, and the tray inlet 201a is closed. 

The first fixing claws 311a and 311b are in 
contact with the second shield layer 254 of the 
case 251, and the second fixing claws 312a and 
312b are in contact with the third shield layer 267 

25 of the slider 266. The leaf springs 315 and 316 with 
which the top ends of the fixing claws 311a, 311b, 
312a, and 312b are contact are brought into con- 
tact with the first shield layer 21 1 of the base unit 
2. Due to this,, at the time when the computer 1 is 

30 positioned on the mounting surface 256 through 
the fixing claws 311 a, 311b, 312b, and 312b, the 
first shield layer 211, second shield layer 256, and 
the third shield layer 267 are electrically connected 
to each other and leakage of the electromagnetic 

35 waves can be prevented. 

As shown in Fig. 22, for further connecting the 
other expansion unit 330 to the expansion unit 250 
on which the computer 1 is overlaid, the cover 324 
of the expansion unit 250 is detached, and the inlet 

40 320 and the insertion passage 321 are opened. 
Under this state, the expansion unit 250 is overlaid 
on the other expansion unit 330. Then, the connec- 
tor unit 265 of the expansion unit 330 may be 
inserted into the insertion passage 321 in the same 

45 steps as the above. 

In order to release the connection between the 
computer 1 and the expansion unit 250, the tip of 
the finger is hooked to the projections 266a of both 
end portions of the slider 266, and the slider 266 is 

so slid in a direction where the slider 266 is drawn 
from the attaching recess 257 as shown in an 
arrow of Fig. 42. By this slide, the contacts 285 of 
the second connector 284 are detached from the 
second pin terminals 222 of the first connector 220, 

55 and the convex portion 287 of the second connec- 
tor 284 is detached from the engaging concave 
portion 224 of the first connector 220. Sequentially, 
the first guide rails 274a and 274b of the terminal 
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holder 268 is detached from the slide rail 214 of 
the tray insertion passage 212a, and the second 
guide rails 275a and 275b are detached from the 
guide grooves 261a and 261b of the expansion unit 
250. Thereby, the connection between the com- 
puter 1 and the expansion unit 250 by the terminal 
holder 268 are released. 

Moreover, by the side of the slider 266, the 
second fixing claws 312a and 312b are detached 
from the second, positioning holes 314a and 314b, 
so that the positioning of the left end portion of the 
computer 1 and the mounting surface 256 is re- 
leased. Under this state, the left end portion of the 
computer 1 rises, and the computer 1 is drawn left. 
Thereby, the first positioning holes 313a and 313b 
are detached from the first fixing claws 311a and 
311b, and the connection between the computer 1 
and the expansion unit 250 is released. 

According to the above-structured electronic 
apparatus system, the first connector 220 for con- 
necting the memory card 1 1 to the computer 1 can 
be used as a connector for the expansion unit 250. 
Therefore, there is no need of a dedicated connec- 
tor for the expansion unit 250, the number of the 
parts can be reduced, and the size and the weight 
of the computer 1 can be reduced. 

Moreover, according to the above structure, the 
slidable connector unit 265 is provided on the 
mounting surface 256 of the expansion unit 250, 
and the connector unit 256 is inserted into the tray 
insertion passage 212a of the computer 1. There- 
by, the second connector 284 of the connector unit 
256 is connected to the first connector 220 in the 
tray insertion passage 212a. Therefore, the com- 
puter 1 can be connected to the expansion unit 250 
without using the external connection cable. More- 
over, only if the mounting space for the computer 1 
is provided, the connection of the expansion unit 
250 to the computer 1 can be made, and the 
mounting space, which is necessary for expanding 
the function of the computer 1, can be set to a. 
minimum. Furthermore, the first connector 220 has 
the first pin terminals 221 to which the terminal 18 
of the memory card 1 1 is connected and the sec- 
ond pin terminals 222 to which the second connec- 
tor 284 of the expansion unit 250 is connected. 
Due to this, one connector 220 can be connected 
to both the terminal 18 of the memory card 11 
whose number of pins is different and the second 
connector 284. Therefore, the circuit change be- 
tween the memory card 11 and the expansion unit 
250 can be performed without using the changing 
structure of the circuit. 

Furthermore, the first connector 220 and the 
second connector 284 are connected to each other 
in a state that the computer 1 is positioned at the 
fixed position on the mounting surface 256 by the 
first fixing claws 311a, 311b, and the second fixing 



claws 312a and 312b. Therefore, the connection 
between the expansion unit 250 to the computer 1 
can be smoothly made without applying excessive 
force to the connecting portion between the con- 
s nectors 220 and 284. Moreover, the slider 266 of 
the connector unit 265 is drawn, so that the the 
connector unit 265 can be detached from the com- 
puter 1 , and no dedicated detaching mechanism is 
needed. 

10 The present invention invention is not limited to 

the above second embodiment. Various modifica- 
tions can be worked within the scope of the inven- 
tion. 

In the second embodiment, the expansion unit 
75 is connected to the computer into which the mem- 
ory card can' be incorporated. However, for exam- 
ple, it is possible to connect the expansion unit to a 
computer having a card containing section in which 
an interface card interfacing to the external input 
20 device, and a connector, which can connect a 
terminal of the interface card to the card containing 
section. 

Moreover, the expansion device is not limited 
to FDD. For example, a modem device, which is 
25 connected to a telephone line, may be used. 

Claims 

1. An electronic apparatus system characterized 
30 by comprising: 

an electronic apparatus unit (1) having a 
card insertion section (10) into which a card- 
like electronic part (11) having a terminal (18) 
is accessibly inserted, and a first connector 
35 (15), provided in said card insertion section 

(10), and detachably connected to said termi- 
nal (18); 

an expansion unit (40) containing an ex- 
pansion device (44) for expanding the function 

40 of the electronic apparatus unit (1); and 

a second connector (76) provided in said 
expansion unit (40), said second connector 
(76) is accessibly inserted into said card inser- 
tion section (10) and connected to said first 

45 connector (15) at the time of the insertion of 

the second connector (76) into the insertion 
section, so that said electronic apparatus unit 
(1) and the expansion unit (40) are electrically 
connected to each other. 

50 

2. The system according to claim 1, character- 
ized in that said electronic apparatus unit (1) 
comprises a base (2) unit having an input 
device (5) and said card insertion section (10), 

55 and a display unit (7) having a flat panel dis- 

play (6) rotatably coupled to said base unit (2), 
and said display unit (7) is rotatabie over a 
portion between a closed position where said 

19 
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input device (5) is covered and an open posi- 
tion where said input device (5) can be op- 
erated as seeing said display (6). 

3. The system according to claim 1, character- 
ized in that said electronic apparatus unit (1) 
comprises a bottom surface (3a) and a side 
surface (3b) continuous to said bottom surface 
(3a), said card insertion section (10) has an 
inlet (10), which is formed in said side surface 
(3b), into which said card-like electronic part 
(11) is detachably inserted as the terminal (18) 
is guided as a head, and an opening (38) 
formed in said bottom surface (3a) to cor- 
respond to the insertion position of said card- 
like electronic part (11), and said first connec- 
tor (15) is arranged in said opening (38). 

4. The system according to claim 3, character- 
ized in that said electronic apparatus unit (1) 
further comprises a pushing mechanism (22) 
for pushing said card-like electronic part (11) 
or second connector (76) inserted into said 
inlet (10) outside through said inlet (10), and 
said pushing mechanism (22) has a slider (25) 
siidable in the insertion direction of the card- 
like electronic part (11) and an operation mem- 
ber (34), projected to the outside of the elec- 
tronic apparatus unit (T) to be operated by a 
tip of an operator's finger, for sliding said slider 
(25), and said slider (25) has a pair of pressing 
pieces (27a, 27b), which is hooked to said 
terminal (18) of the card-like electronic part 
(11) or said second connector (76), and for 
detaching said terminal (18) or second connec- 
tor (76) from said first connector (1 5). 

5. The system according to claim 3, character- 
ized in that said expansion unit (40) comprises 
an overlaying surface (46) on which the bottom 
surface (3a) of said electronic apparatus unit 
(1) is overlaid. 

6. The system according to claim 5, character- 
ized in that said expansion unit (40) comprises 
a case (41) in which the expansion device (44) 
is contained and a connector unit (60) having 
the second connector (76), and the connector 
unit (60) is detachably attached to said case 
(41). 

7. The system according to claim 6, character- 
ized in that said case (41 ) comprises an upper 
surface forming the overlaying surface (46), 
and said upper surface has an attaching re- 
cess (48) to which the connector unit (60) is 
detachably attached, and said connector unit 
(60) is continuous to the upper surface of the 



case (41) to be flush therewith at the time 
when the connector unit (60) is attached to the 
attaching recess (48), and has an upper sur- 
face forming a part of said overlaying surface 
5 (46). 

8. The system according to claim 6, character- 
ized in that said case (41) and connector unit 
(60) comprise positioning means (50a, 50b, 

10 63a, 63b) for positioning the connector unit 

(60) at the attaching recess (48), and said 
positioning means (50a, 50b, 63a, 63b) com- 
prises first engaging means (63a, 63b) pro- 
vided in the connector unit (60) and second 

15 engaging means (50a, 50b) provided in said 

attaching recess (48) to be engaged with said 
first engaging means (63a, 63b). 

9- The system according to claim 6, character- 
20 ized in that said connector unit (60) comprises 

a connector holder (65) projected onto the 
overlaying surface (46), and said connector 
holder (65) has an end surface entering the 
opening (38) and being opposite to said first 
25 connector (15) when the electronic apparatus 

unit (1) is overlaid on the overlaying surface 
(46), and the second connector (76) is attached 
to the end surface. 

30 10. The system according to claim 7, character- 
ized in that said attaching recess (48) has a 
bottom surface (49a) on which the connector 
unit (60) is overlaid, a side surface (49b) con- 
tinuous to the bottom surface (49a), and a 

35 contact terminal (52a, 52b) electrically con- 

nected to the expansion device (44) in the side 
surface (49b), said case (41) has a side sur- 
face opposite to the side surface (49b) of the 
attaching recess (48), a terminal metallic fitting 

40 (84a, 84b) electrically connected to the second 

connector (76) in the side surface, and when 
the connector unit (60) is attached to the at- 
taching recess (48), said terminal metallic fit- 
ting (84a, 84b) comes in contact with a contact 

45 terminal (52a, 52b) and electrically connects 

the expansion device (44) to the second con- 
nector (62). 

11. The system according to claim 9, character- 
50 ized in that said connector holder (65) is held 

by said connector unit (60) to be movable over 
a portion between a first position where the 
second connector (76) is separated from the 
first connector (15) in the opening (38) and a 
55 second position where the second connector 

(76) contacts the first connector (15) in the 
opening (38). 
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12. The system according to claim 11, character- 
ized in that said connector unit (60) further 
comprises an operation mechanism (73) for 
moving the connector holder (65) to the sec- 
ond position from the first position, and the 
operation mechanism (73) has a pressing por- 
tion (73) projected to the outside of the con- 
nector unit (60). 

13. The system according to claim 11, character- 
ized in that said expansion unit (40) further 
comprises a maintaining mechanism (55a, 55b, 
97a, 97b) for maintaining the electronic appara- 
tus unit (1 ) at a fixed position on the overlaying 
surface (46), said maintaining mechanism (55a, 
55b, 97a, 97b) has a pair of first hooks (55a, 
55b) provided in the case (41 ) of the expansion 
unit (40) and a pair of second hooks (97a, 97b) 
provided in the connector unit (60), and these 
first and second hooks (55a, 55b, 97a, 97b) are 
opposite to each other on the overlaying sur- 
face (46) and detachably engaged with the 
electronic apparatus unit (1 ). 

14. The system according to claim 13, character- 
ized in that said second hooks (97a, 97b) are 
provided . in said connector unit (60) to be 
movable over a portion between an engaging 
position where said second hooks (97a, 97b) 
are engaged with the electronic apparatus unit 
(1) and a detaching position where said second 
hooks (97a, 97b) are detached from the elec- 
tronic apparatus unit (1), and said connector 
unit (60) has a hook operation mechanism 
(105) for moving the second hooks (97a, 97b) 
between the engaging position and the detach- 
ing position. 

15. The system according to claim 14, character- 
ized in that said hook operation mechanism 
(105) comprises a pair of slide plates (90a, 
90b) each having the second hooks (97a, 97b) , 
a link member (106) stretching between these 
slide plates (90a, 90b) and linearly slidable in a 
direction crossing the slide plates (90a, 90b), 
an operation lever (122) sliding the link mem- 
ber (106), said link member (106) includes one 
end and other end crossing the slide plates 
(90a, 90b), and each of these one end and 
other end has a cam (110a, 110b) for sliding 
these slide plates (90a, 90b) by slidably con- 
necting these ends to the slide plates (90a, 
90b). 

16. The system according to claim 15, character- 
ized in that said connector unit (60) comprises 
a base plate (61) positioned on the overlaying 
surface (46), and said hook operation mecha- 
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nism (105) is arranged on said base plate (61). 

17. The system according to claim 15, character- 
ized in that said slide plates (90a, 90b) have 

5 rollers (115) contacting the cam (110a, 110b), 

respectively. 

18. The system according to claim 15, character- 
ized in that said link member (106) has a first 

io stopper (116) hooked to one of the slide plate 

(90a) when said second hook (97a, 97b) is 
moved to the engaging position, and a second 
stopper (117) hooked to the other slide (90b) 
plate when said hook (97a, 97b) is moved to 

15 the detaching position. 

19. The system according to claim 18, character- 
ized in that said connector unit (60) further 
comprises a lock mechanism (130, 131, 132) 

20 holding the connector holder (65) at the first 

position and the second position, respectively, 
and said lock mechanism (130, 131, 132) has a 
latch piece (1 30) fixed to the link member 
(106), a first engaging recess (131), which is 

25 provided in the connector holder (65), and 

which can be engaged with the latch piece 
(1 30) when the connector holder (65) is moved 
to the first position, and a second engaging 
recess (132), which can be engaged with the 

30 latch piece (130) when the connector holder 

(65) is moved to the second position. 

20. An electronic apparatus system comprising: 

a card-like electronic part (11) having a 

35 terminal (18); 

an electronic apparatus unit (1) having a 
bottom surface (3a) and a side surface (3b) 
continuous to said bottom surface (3a), said 
side surface (3b) has an inlet (10) into which 

40 said card-like electronic part (1 1 ) is detachably 

inserted as the terminal (18) is guided as a 
head, and said bottom surface (3a) has an 
opening (38) corresponding to the insertion 
position of said card-like electronic part (11), 

45 and a first connector (15) to which said termi- 

nal (18) of the card-like electronic part (11) is 
detachably connected is arranged in said 
opening (38); 

an expansion unit (40) containing an ex- 

50 pansion device (44) for expanding the function 

of the electronic apparatus unit (1), and said 
expansion unit (40) having an overlaying sur- 
face (46) on which the bottom surface (3a) of 
the electronic apparatus unit (1) is overlaid, 

55 and a connector holder (65) projected onto the 

overlaying surface (46), and entering the open- 
ing (38) when the electronic apparatus unit (1) 
is overlaid on the overlaying surface (46), and 
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said connector holder (65) is provided to be 
movable to a direction connecting and separat- 
ing to/from said first connector (15) in the 
opening (38); 

a second connector (76) provided in said 
connector holder (65), and electrically connect- 
ed to the expansion device (44); and 

a connector connection mechanism (73) 
provided in said expansion unit (40), moving 
the connector holder (65) to a direction ap- 
proaching to the first connector (15), and elec- 
trically connecting the second connector (76) 
to the first connector (15). 

21. The system according to claim 20, character- 
ized in that said overlaying surface (46) of the 
expansion unit (40) has a shape and a size 
which are substantially the same as the bottom 
surface (3a) of the electronic apparatus unit 

(I) . 

22. The system according to claim 20, character- 
ized in that said electronic apparatus unit (1) 
further comprises a pushing mechanism (22) 
for pushing said card-like electronic part (11) 
or second connector (76) inserted into said 
inlet (10) outside through said inlet (10), and 
said pushing mechanism (22) has a slider (25) 
siidable in the insertion direction of the card- 
like electronic part (1 1 ) and an operation mem- 
ber (34), projected to the outside of the elec- 
tronic apparatus unit (1) to be operated by a 
tip of an operator's finger, for sliding said slider 
(25), and said slider (25) has a pair of pressing 
pieces (27a, 27b), which is hooked to said 
terminal (18) of the card-like electronic part 

(II) or said second connector (76), and for 
detaching said terminal (18) or second connec- 
tor (76) from said first connector (15). 

23. The system according to claim 20, character- 
ized in that said expansion unit (40) comprises 
a fixing hook (55a, 55b) detachably hooked to 
the electronic apparatus unit (1) overlaid on the 
overlaying surface (46), a movable hook (97a, 
97b) detachably hooked to the electronic ap- 
paratus unit (1) from the side opposite to the 
fixing hook (55a, 55b), and positioning the 
electronic apparatus unit (1) at the fixed posi- 
tion on the overlaying surface (46), and said 
movable hook is (97a, 97b) provided in said 
expansion unit (40) to be movable over the 
portion between an engaging position where 
the movable hook (97a, 97b) is engaged with 
the electronic apparatus unit (1 ) and a detach- 
ing position where the movable hook (97a, 
97b) is detached from the electronic apparatus 
unit (1), and a hook operation mechanism 



(105) for moving said movable hook (97a, 97b) 
to the engaging position and the detaching 
position, respectively, and said hook operation 
mechanism (105) has a maintaining mecha- 

5 nism (130, 131, 132), which can be engaged 

with said connector connection mechanism 
(73), and said maintaining mechanism (130, 
131, 132) locks the connector holder (65) to 
the first position where the second connector 

w (76) is detached from the first connector (15), 

and to the second position where the second 
connector (76) is connected to the first con- 
nector (15) when the maintaining mechanism 
(130, 131, 132) is engaged with the connector 

15 connection mechanism (73), and releases the 

lock of said connector holder (65) when the- 
maintaining mechanism (130, 131, 132) is dis- 
engaged with the connector connection 
mechanism (73). 

20 

24. The system according to claim 23, character- 
ized in that said maintaining mechanism (130, 
131, 132) comprises a spring (120) urging the 
maintaining mechanism (130, 131, 132) to 

25 move in a direction where the maintaining 

mechanism (130, 131, 1.32) is always engaged 
with said connector connection mechanism 
(73), and the engagement with said connector 
connection mechanism (73) is released when 

30 said movable hook (97a, 97b) is moved to the 

engaging position through said hook operation 
mechanism (105). 

25. The system according to claim 23, character- 
35 ized in that said expansion unit (40) comprises 

a main body (41) in which the expansion de- 
vice (44) is contained, and the connector unit 
(60) having the connector holder (65), the con- 
nector connection mechanism (73), the mov- 

40 able hook (97a, 97b), the hook operation 

mechanism (105) and the maintaining mecha- 
nism (130, 131, 132), the connector unit (60) is 
detachably connected to the main body (41), 
and the main body (41) and the connector unit 

45 (60) have a connection mechanism (52a, 52b, 

84a, 84b) for electrically connecting the expan- 
sion device (44) to the second connector (76). 

26. The system according to claim 25, character- 
so ized in that said connector unit (60) comprises 

a base plate (61) positioned on the overlaying 
surface (46), and a cover (62) covering said 
base plate (61), and the connector holder (65), 
the connector operation mechanism (73), the 
55 movable hook (97a, 97b), the hook operation 

mechanism (105), and the maintaining mecha- 
nism (130, 131, 132) are provided on said base 
plate (61). 
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27. The system according to claim 25, character- 
ized in that said main body (41) has an upper 
surface forming the overlaying surface (46), the 
upper surface has an attaching recess (48) to 
which the connector unit (60) is attached, and 
when the connector unit (60) is attached to the 
attaching recess (48), said connector unit (60) 
is continuous to the upper surface of the main 
body (41) to be flush therewith, and has an 
upper surface forming a part of the overlaying 
surface (46). 

28. The system according to claim 27, character- 
ized in that said main body (41) has the fixing 
hook (55a, 55b), and said connector unit has 
the movable hook (97a, 97b). 



10 



15 



29. The system according to claim 20, character- 
ized in that said card-like electronic, part (11) is 

a memory card. 20 

30. A method for assembling an electronic appara- 
tus system, characterized by comprising: 

a first step of preparing: 

an electronic apparatus unit (1) having a 25 
bottom surface (3a) and a side surface (3b) 
continuous to said bottom surface (3a), said 
side surface (3b) has an inlet (10) into which a 
card-like electronic part (11) is detachably in- 
serted as a terminal (18) is guided as a head, 30 
and said bottom surface (3a) has an opening 
(38) corresponding to the insertion position of 
said card-like electronic part (11), and a first 
connector (15) to which said terminal (18) of 
the card-like electronic part (11) is detachably 35 
connected is arranged in said opening (38); 
and 

an expansion unit (40) containing an ex- 
pansion device (44) for expanding the function 
of said electronic apparatus unit (1), and said 40 
expansion unit (40) having an overlaying sur- 
face (46) on which the bottom surface (3a) of 
said electronic apparatus unit (1) is overlaid,, 
and a connector holder (65) having a second 
connector (76) connected to the expansion de- 45 
vice (44) and movable to a direction where the 
connector holder (65) is connected and de- 
tached to/from the first connector (15) on the 
overlaying surface (46), and a connector con- 
nection mechanism (73) for moving the con- 50 
nector holder (65) to the direction where the 
connector holder (65) approaches to the first 
connector (15); 

a second step of taking the card-like elec- 
tronic part (11) from the inlet (10) of said 55 
electronic apparatus unit (1), thereafter overlay- 
ing the electronic apparatus unit (1) on the 
overlaying surface (46), and positioning the 



connector holder (65) in the opening (38); and 

a third step of moving the connector hold- 
er (65) positioned in said opening (38) to the 
direction where the connector holder (65) ap- 
proaches to the first connector (15) through 
said connector connection mechanism (73), 
and electrically connecting the first connector 
(15) to the second connector (76). 

31. An electronic apparatus system comprising: 

a card-like electronic part (11) having a 
terminal (18); 

an electronic apparatus unit (1) having a 
bottom surface (3a) and a side surface (3b) 
continuous to said bottom surface (3a), said 
side surface (3b) has an inlet (201a) into which 
said card-like electronic part is detachably in- 
serted as the terminal (18) is guided as a 
head, and said bottom surface (3a) has an 
opening (213) corresponding to the insertion 
position of said card-like electronic part (11), 
and a first connector (220) to which said termi- 
nal (18) of the card-like electronic part (11) is 
detachably connected is arranged in said 
opening (213); 

an expansion unit (250) containing an ex- 
pansion device (44) for expanding the function 
of said electronic apparatus unit (1), and said 
expansion unit (250) having a main body (251) 
with a mounting surface (256) on which the 
bottom surface (3a) of said electronic appara- 
tus unit (1) is overlaid, and a slider (266) 
provided on said main body (251) to be mov- 
able in an insertion direction of said card-like 
electronic part (11), said slider (266) has an 
upper surface to be flush with the mounting 
surface (256), said upper surface is opposite to 
the inlet (201a) of the electronic apparatus unit 
(1) and the opening (213) when the electronic 
apparatus unit (1) is overlaid on the mounting 
surface (256); and 

a second connector (284) provided in said 
slider (266), said second connector (284) en- 
ters the opening (213) when the electronic 
apparatus unit (1) is overlaid on the mounting 
surface (256), and said second connector (284) 
is connected to the first connector (220) by the 
movement of said slider (266), thereby elec- 
trically connecting the expansion device (44) to 
the electronic apparatus unit (1). 

32. The system according to claim 31, character- 
ized in that said electronic apparatus unit (1) 
comprises a tray (202a) supporting the card- 
like electronic part (11), said tray (202a) has a 
bottom wall (204), which covers the opening 
(213) and contains a holding wail (205a, 205b, 
206a, 206b) holding the card-like electronic 
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part (11), and an end wall (203), which Is 
continuous to the bottom wall (204) and covers 
the inlet (201a), and said card-like electronic 
part (11) is inserted into the electronic appara- 
tus unit (1) from the inlet (201a) in a state that 5 
the card-like electronic part (11) is supported 
by the tray (202a). 

33. The system according to claim 32, character- 
ized in that said bottom wall (204) comprises a w 
pair of edge portions extending along the in- 
sertion direction of the card-like electronic part 
(11), and said opening (213) comprises a pair 

of slide rails (214) slidably contacting the edge 
portion and guiding the insertion direction of 75 
the tray (202a). 

34. The system according to claim 32, character- 
ized in that said bottom wall (204) of said tray 
(202a) is continuous to the bottom surface (3a) 20 
of the electronic apparatus unit (1 ) to be flush 
therewith and forms a part of the bottom sur- 
face (3a), and the end wall (203) of the tray 
(202a) is continuous to the side surface (3b) of 

the electronic apparatus unit (1) to be flush 25 
therewith, and forms a part of the side surface 
(3b). 

35. The system according to claim 32, character- 
ized in that said electronic apparatus unit (1) 30 
comprises a printed circuit (8) board having 

the first connector (220) is held on its lower 
surface, a case (3) containing the printed cir- 
cuit (8) board, said case (3) has a bottom 
surface (3a) opposite to the first connector 35 
(220), and a space (229) is provided between 
the bottom surface (3a) and the first connector 
(220). 

36. The system according to claim 35, character- 40 
ized in that said electronic apparatus unit (1) 
further comprises a pushing mechanism (228) 

for pushing the tray (202a) from the inlet 
(201a), said pushing mechanism (228) has a 
slide plate (230), which is linearly mounted to 45 
be slidable on the bottom surface (3a) of the 
case (3) along the insertion direction of the 
tray (202a), and detachably connected to the 
tray (202a), a rotation plate (231) having one 
end, which is rotatably supported to the bottom 50 
surface (3a) by a shaft (233), and the other end 
with an operation member (236), for sliding the 
slide plate (230), and a spring member (245) 
for holding said slide plate (230) at a neutral 
position where the slide plate (230) is detached 55 
from the tray (202a). 



37. The system according to claim 36, character- 
ized in that said pushing mechanism (228) is 
arranged in a space (229) generated between 
the first connector (220). and the bottom sur- 
face (3a) of the case (3). 

38. The system according to claim 36, character- 
ized in that said slide plate (230) has an upper 
surface on which the rotation plate (230) is 
overlaid, and an engaging portion (241a, 241b) 
engaging with the rotation plate (231) and in- 
terlocking the slide plate (236) with the rotation 
plate (231), and said spring member (245) has 
a coil portion (246) around said shaft (233), a 
leg portion (247a, 247b), which is extended 
from the end portion (246) of the coil portion 
and hooked to the engaging portion (241a, 
241b). 

39. The system according to claim 33, character- 
ized in that the mounting surface (256) of the 
expansion unit (250) has substantially the 
same shape and size as the bottom surface 
(3a) of the electronic apparatus unit (1). 

40. The system according to claim 39, character- 
ized in that said expansion unit (250) has a 
side surface continuous to the side surface 
(3b) of the electronic apparatus unit (1), said 
mounting surface (256) has an attaching re- 
cess (257) to which a slider is attached, said 
attaching recess (257) is opened in the side 
surface of the expansion unit (250), and has a 
bottom surface (257a) on which the slider (266) 
is mounted, and a side surface (257b) continu- 
ous to the bottom surface (257a) and said 
mounting surface (256) in series, and the slider 
(266) has an upper surface forming a part of 
the mounting surface (256) when the slider 
(266) is attached to the attaching recess (257). 

41. The system according to claim 40, character- 
ized in that said mounting surface (256) has a 
concave portion (258) continuous to the side 
surface (257b) of the attaching recess (257), 
the concave portion (258) is opposite to the 
opening (213) of the electronic apparatus unit 
(1), and has a cable insertion hole (260) con- 
tinuous to the expansion unit (250) and a pair 
of edges having a guide groove (261a, 26b) 
extending in the moving direction of the slider 
(266). 

42. The system according to claim 41, character- 
ized in that said slider (266) has a terminal 
holder (268) projected onto the mounting sur- 
face (256), the terminal holder (268) enters the 
inlet (201a) and the opening (213) when the 
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electronic apparatus unit (1) is overlaid on the 
mounting surface (256), the terminal holder 
(268) has an end portion opposite to the first 
connector (220) in the opening (213), and a 
terminal base (283) having the second connec- 
tor (284) is attached to the end portion. 

43. The system according to claim 42, character- 
ized in that said terminal holder (268) com- 
prises a first guide portion (275a, 275b), which 
is siidably guided to the slide rails (214), and a 
second guide portion (276a, 276b), which is 
siidably guided to the guide groove (261a, 
261b). 

44. The system according to claim 42, character- 
ized in that said terminal base (283) is held in 
said terminal holder (268) in a floating state to 
be changeable in upper and lower direction. 

45. The system according to claim 42, character- 
ized in that said terminal holder (268) has a 
through hole (278) continuous to the cable 
insertion hole (260) of the mounting surface 
(256), and a cable (300) for electrically con- 
necting the second connector (284) to the ex- 
pansion device (44) is inserted through the 
through hole (278) and the cable insertion hole 
(260). 

46. The system according to claim 31, character- 
ized in that said expansion unit (250) further 
comprises a fixing mechanism (310) for fixing 
the electronic apparatus unit (1) to a fixed 
position on the mounting surface (256), said 
fixing mechanism (310) has a pair of first fixing 
claws (311a, 311b) provided in the main body 
(251) and a pair of second fixing claws (312a, 
312b) provided in the slider (266), and these 
first and second fixing claws (311a, 311b, 
312a, 312b) are opposite to each other on the 
mounting surface (256), and detachably en- 
gaged with the side surface (3b) of the elec- 
tronic apparatus unit (1). 

47. The system according to claim 46, character- 
ized in that the side surface (3b) of the elec- 
tronic apparatus unit (1) comprises a plurality 
of positioning holes (313a, 313b, 314a, 314b) 
with which the first and second fixing claws 
(311a, 311b, 312a, 312b) are detachably en- 
gaged. 

48. The system according to claim 46, character- 
ized in that said claws (311a, 311b, 312a, 
312b) are formed of conductive metal. 
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49. The system according to claim 48, character- 
ized in that said electronic apparatus unit (1) 
comprises an inner surface having a first shield 
layer (211), said expansion unit (250) com- 

5 prises an inner surface having a second shield 

layer (254), said plurality of positioning holes 
(313a, 313b, 314a, 314b) have a plurality of 
conductive spring pieces (315, 316) electrically 
connected to the second shield layer (254), 

w these spring pieces (315, 316) comes in con- 

tact with the fixing claws (311a, 311b, 312a, 
312b) when the the first and second fixing 
claws (311a, 311b, 312a, 312b) are engaged 
with the positioning holes (313a, 313b, 314a, 

75 314b), and the first and second shield layers 

(211, 254) are electrically connected to each 
other. 

50. The system according to claim 31, character- 
20 ized in that said electronic apparatus unit (1) 

comprises a base unit (2) having an input 
device (5) in its upper surface, and a display 
unit (7) having a flat panel display (6) rotatably 
coupled to the base unit (2), said display unit 
25 (7) can be rotated over the portion between a 

closed position where the input device (5) is 
covered an open position where the input de- 
vice (5) can be operated as an seeing the 
display (6). 

30 

51. A method for assembling an electronic appara- 
tus system, comprising: 

a first step of preparing: 

an electronic apparatus unit (1) a having a 

35 bottom surface (3a) and a side surface (3b) 

continuous to said bottom surface (3a), said 
side surface (3b) has an inlet into (201a) which 
a card-like electronic part (11) is detachably 
inserted as a terminal (18) is guided as a head, 

40 and said bottom surface (3a) has an opening 

(213) corresponding to the insertion position of 
said card-like electronic part (11), and a first 
connector (220) to which said terminal (18) of 
the card-like electronic part (11) is detachably 

45 connected is arranged in said opening (213); 

and 

an expansion unit (250) containing an ex- 
pansion device (44) for expanding the function 
of said electronic apparatus unit (1), and said 

so expansion unit (250) having a main body (251) 

with an overlaying surface (256) on which the 
bottom surface (3a) of said electronic appara- 
tus unit (1) is overlaid, and a slider (266) 
siidably provided in said main body (251) in 

55 the insertion direction of said card-like elec- 

tronic part (1), and said slider (266) having a 
second connector (284) connected to an ex- 
pansion device (44); 
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a second step of taking the card-like elec- 
tronic part (11) from the inlet (201a) of said 
electronic apparatus unit (1 ), thereafter overlay- 
ing the electronic apparatus unit (1) on the 
overlaying surface (256), and positioning the 5 
second connector (284) in the opening (213); 
and 

a third step of moving the second connec- 
tor (284) positioned in said opening (213) to 
the direction where the second connector (284) 10 
approaches to the first connector (215) through 
said slider (266), and electrically connecting 
the first connector (215) to the second connec- 
tor (284). 

75 
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© An electronic apparatus system comprises a 
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tor (15) at the time of the insertion, so that the 
computer (1) and the expansion (40) unit are elec- 
trically connected to each other. 
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